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1 
This invention relates to record changers, and 
with regard fo certain more specific features, 
fo a phonograph disc record changer. 
Among the several objects of the invention 
may be noted the provision of a quiet, relatively 
compact and inexpensive machine for sequen- 
tially changing records in connection with a 
ihonograph; the provision of a record changer 
of the class described which without special 
justments will sequentially play records of widely 
different sizes; the provision of a record changer 
of the class described which will play in se- 
quence both sides of each record in series 
cording fo the so-called "manual" recording 
wherein a musical sequence is recorded serially 
alternately on the fronts and backs of succes- 
sive records, and which will also play so-called 
"drop" recordings, wherein a musical sequence 
is on given faces of successive records and then 
in sequence on their reverse faces; the provi- 
sion of a record changer of the class described 
which can be set to repeat the playing of any 
desired record face and then if desired con- 
tinue a sequence; the provision of a changer 
of the class described which handles records 
speedily but gently and without danger of 
breakage; the provision of a changer of the class 
described which is substantially foolproof in 
operation, requiring only the simplest operating 
procedure; the provision of a changer of the 
class described in which factory adjustments 
for perfect operation may readily be ruade and 
held; and the provision of a device of the class 
described which is economical to manufacture 
in quantity and which is easy to service and 
maintain. Other objects will be in part ob- 
vious and in part pointed out hereinafter. 
The invention accordingly comprises the ele- 
ments and combinations of elements, features 
of construction, and arrangements of parts 
which will be exemplifled in the structures here- 
inafter described, and the scope of the appli- 
cation of which will be indicated in the fol- 
lowing claires. 
In the accompanying drawings, in which one 
of various possible embodiments of the inven- 
tion is illustrated: 
Fig. 1 is a top plan view of the apparatus 
shown open; 
Fig. 2 is a front elevation shown closed; 
Fig. 3 is a rear elevation of mechanical struc- 
ture removed from a case, being taken on line 
3--'3 of Fig. 1, certain parts being broken away 
for clarity; 
Fig. 4 is a left-hand,eevation of Fig. 3 be- 
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ing taken on line 4--4 of Fig. I, certain parts 
being broken away; 
. Fig. 5 is a horizontal section taken on line 
5--5 of Fig. 2; 
5 Fig. 6 is a horizontal section taken on line 
6--6 of Fig. 3 but rotated 180 ° in the plane 
of paper, parts being broken away; 
Fig. V is a vertical section taken on line 7--7 
of Fig. 5, showing a tone arm in a raised sale 
10 position; 
Fig. 8 is a plan view of Fig. V; 
Fig. 9 is a view similar to Fig. V with the 
tone arm in a depressed position to play a rec- 
ord; 
15 Fig. 10 is a view similar fo Fig. V with the 
tone arm in a position for advancing to or re- 
ceding from a record; 
Fig. 11 is a plan view similar to Fig. 8, show- 
ing the tone arm in a position starting to play 
20 a record; 
Fig. 12 is a view similar to Fig. 11 showing 
the tone arm in position near the end of the 
playing of a record; 
Fig. 13 is a plan view of the tone arm show- 
25 ing it in position for final automatic stopping 
of the machine after a playing sequence; 
Fig. 14 is a front elevation of a transfer arm 
mechanism shown in a preparatory position 
over a record stack; 
30 Fig. 15 is a view similar to Fig. 14 showing 
the transfer arm in a transfer position ,over a 
turntable; 
Fig. 16 is a view similar to Fig. 14 but show- 
ing the transfer arm in a position wherein a 
35 record is being applied to the turntable; 
Fig. 1V is an enlarged vertical section taken 
on line 7--7 of Fig. 5, showing vacuum grip 
means af the end of the transfer arrn,; 
Fig. 18 is a vertical section taken on line 
40 8-- of Fig. 5, showing a turntabIe vacuum 
grip and turning mechanism; 
Fig. 19 is an enlarged vertical section taken on 
line 9--9 of Fig. 6, showing one pneumatic 
control cam mechanism for controlling ordinary 
45 operation; 
Fig. 20 is a right side view of Fig. 19; 
Fig. 21 is a vertical section taken on line 2 
of Fig. 6, showing a second cam mechanism for 
50 controlIing repeating operations; 
Fig. 22 is a detail section taken on line 
of Fig. 19, showing a typical cam-operated con- 
trol valve; 
Figs. 23 to 34 aie diagiammatic detail sections 
55 taken on lines 23--23 to .-- respectively on 
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Fig. 19 and showing in starting positions certain 
operating cams; 
Figs. 35 fo 38 are diagrammatic detail sections 
taken on lines 35--$5 fo $8--S respectively of 
Fig. 21, showing additional operating cams; 
Fig. 39 is an enlarged detail section of a reject 
control valve; 
Fig. 40 is an enlarged detail section of an auto- 
matic sequence valve; 
Fig. 41 is an enlarged longitudinal section of 
a repeat control mechanism; 
Fig. 42 is a broken-away view, similar fo Fig. 
41, but showing an alternative-P0sition of parts; 
Fig. 43 is an enlarged longitudinal section of 
a control valve for "drop" recordings; 
Fig. 44 is an enlarged detail sectional view 
taken on line 4--44 of Fig. 6, showing a pump 
bellows; 
Fig. 45 is an enlarged longitudinal detail sec- 
tion taken on line 45--5 oî Fig. 6, showing a 
regulator bellows; 
Fig. 46 is an enlarged detäil section taken on 
line 46--S of Fig. 3, showing a retarding valve; 
Fig. 47 is an enlarged vertical section taken 
on line 47--7 of Fig. 5; 
Fig. 48 is a detail section of a record receiver 
drawer interlock control; 
Fig. 49 is a schematic layout of the invention 
îor "manual" recording operation, the light full 
lines showing inoperative pipes for the specified 
operation, the Solid full lines showing pipes which 
are permanently evacuated during this opera- 
tion, and the dotted lines showing controllably 
evacuated lines; 
Fig. 50 is a view similar to Fig. 49 for repeating 
operation; 
Fig. 51 is an enlarged horizontal section taken 
on line S !--5 ! of Fig. 3; and, 
Fig. 52 is a wiring diagram showing an addi- 
tional safety feature. 
Similar reference characters indicate com'e- 
sponding parts throughout the several views of 
the drawings. 
The record changers heretofore in use have 
been mechanically complex, costly and hard on 
records, particularly in those forms of the chang- 
ets wherein attempt was ruade to accommodate 
records of both the so-called "manual" record- 
ing and "drop" recording types. In addition, the 
former machines requirëd a special operating 
technique on the part of the user which often 
led to confusion and even record breakage. The 
present invention overcomes the above dicul- 
ries and may be carried out by a much simpler 
and less costly machine and one which may be 
built with more dimensional tolerances. 
teferring now more particularly to Figs. 1 and 
2, there is shown at numeral! a console type of 
case having a central section 8 above which is 
hinged an openable lid 5. The lid is shown open 
in Fig. 1 and closed in Fig. 2. At the left is a 
record storage compartment 7 and at the right 
a compartment 8 for the usual electrical sound 
producing and amplifying system, the details of 
which form no part of the present invention. 
The section 3 has a bottom support ! ! for sup- 
porting the record changer parts. At the top is 
a table !3 for supporting a stack of records. A 
hole ! at the right in the table !3 (Figs. 1 and 
5) is located above a record receiving drawer 
leferring to Figs. 3, 4 and 5, the assembly of 
parts within the compartment 3 is shown. This 
assembly consists of a frame  on a bed !7. 
On the bed !7 is a vacuum pump indicated in 

4 
general at 8. This pump has a driving pulley 
2! driven by a belt 2S from a motor 25. The 
main pump shaft 27 (driven from said pulley 2!) 
drives an eccentrically located crank pin 28 from 
5 which extend four connecting rods Si to four 
clevises  respectively. The clevises -8 are re- 
spectively attached fo rockers 6 of a set of four 
vacuum bellows ]. A detail of each bellows is 
shown in Fig. 44. The rocker 8 of each bellows 
10 is pivoted at  to a stationary block 4, the 
usual air-tight folded bellows material 4S being 
atached between the rocker . and the block 
. !. An exhaust valve 45 allows outward but not 
inward flow of air, as indicated by the arrows. 
5 in the block 4 is a suction valve 4" allowing 
inward but not outward flow of air. Thus oscil- 
lation of the rocker - upon pivot -9 tends fo 
evacuate the space between if and the block 
and any spaces connected with the bellows 
0 through the valve ]. 
Four-bellows are shown for the pump, but it 
will be understoodthat any suitable number de- 
signed to give the desired vacuum may be used. 
Also, other tYpes of vacuum pumps may be em- 
î5 ployed. 
Each suction valve 47 is connected through a 
tube 8 with a suction manifold 5 (see Figs. 4, 
6 and 49). As wilt be shown, va.flous tubes 
tend from the manifold 5 for applying vacuum 
0 to various points. The manifold 6 is connected 
through a tube 5S with asuction regulator de- 
vice 55 shown in Figs. » 6, 45 and 49. In detail 
this suction regulator device (Fig. 45) consists 
of a fixed block 5] to whiCh is pivoted ai 5 a 
 rocker S. locker  and bed 57 are also con- 
nected by means of air-tight and folded bellows 
material . Rocker ! is biased from the b!ock 
67 by means oï an expansion spring $5. The 
movable end $7 of the spring 5 is carried in a 
0 cup  having an adjustable bottom ]! con- 
trolled from a threaded stem ]. which can be 
locked in any adjusted position by a nut 75. 
Vacuum applied between the block 67 and rocker 
! tends fo draw the latter fo the former. In 
45 order to break the vacuum ai a iven pressure 
value, the rocker ! carries a relief valve shown 
generally ai 77. This valve has an inlet port 
traversed by a valve stem 8 tapered at 8S. This 
stem is backed by a compression spring 85. 
50 When the rocker Si reaches a predetermined 
point in its travel toward block 57, the end 87 of 
the stem 8 touches the block. This forces the 
taper 8- through the port 78 to gradually break 
the vacuum. This stops further advance of the 
 rocker 6 and tends to set. a predetermined vac- 
uum value. The valve assembly ]7 includes a 
case  88 in which are inlet ports 8! covered in- 
ternally by means of a seund muflier and air 
filter block. comPosed of felt or the like. By 
60 means of the above described parts, a predeter- 
mined value of vacuum may be maintained in 
the rnanifold 5! and.the lines connected there- 
with. 
The motor 25 in addition to driving the pump 
6 !8 also drives a vertical shaft 95.through a worm 
gear speed reduction box 7 (see Figs. 4, 6 and 
47). The motor 25 is connected with the box. 
through a drive . This drive 8 also passes 
through a worm gear reduction box ]!. By 
70 means ofsaid box 8 the motor drives a coun- 
tershaft !{}. upon which are pulleys !{}5 and 
Pulley {}5, through a belt !88, drives a pulley 
!!!. The pulley ! drives a cam shaft ! 
through a gear reduction train  !5' and vcuum- 
 operated clutchsh0wnin gëneral ït 8 inFigs. 
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6, 19 and 20. Pulley i07, through a belt ilS, 
drives a pulley liT, This pulley il7 (Fig. S) 
drives a cam shaft | i9 through a gear reduction 
train |2| and vacuum-operated clutch 122 
shown in general in Fig. 21. As will appear, 
cams on the cam shafts |3 and 19 serve fo 
control vlves for applying suction from the 
manifold to various points of use throughout the 
machine. 
Returning to the vertical shaft 95, if is for the 
purpose of driving an invertible turntable shown 
more particularly in Figs. S, 4, 5, 13, 18 and 47. 
This ttu'ntable is an important feature of the 
invention and includes an invertible cradle beam 
|23. This cradle beam |23 is in the form of a 
hollow shaft |25 depending, by means of arms 
J27, from collinear bearings |29 in the frame |5. 
Ai the central portion of the hollow shaft |25 is 
a small gear box |3| (Fig. 18) in which is  
rotary hollow shaft |33 connected through a 
packing gland |35 with a vacuum tube 475. The 
hollow shaft |33 is rotated by means of a bevel 
gear reduction unit |39 driven from a sha.ft |4| 
located in the hollow shaft |25. The rotary hol- 
low shaft 33 has attached fo if for rotation a 
small turntable |43. The upper part of the turn- 
table carries a resflient member |45 having con- 
centric îïexib!e circular lips |47 for supporting 
and gripping the central portion of a record 24{} 
(see Fig. 18). Member |45 may be referred fo 
as a suction pad. If has openings |49 therein 
connected by means of ports |5 | with the hollow 
shaft |$3. Thus if a record tests upon the pad 
|45 and suction is applied to ports |49 from the 
tube 475, the record wfll be gripped and held in 
place a'gainst the flexible lips |47. This wfll be 
true even if the turntable |43 is inverted and 
even though the grip surface of the record is 
slightly uneven, warped or rough. Even some 
!eakage past the lips |47 will hOt break the 
vacuum which is continuously being generated 
whfle a record is being held. The ttu'ntable |43 
also includes a guide pin |53 extending through 
the pad |45 and above the lips |47 for centering 
the record 24S by zneans of the usual center hole 
formed in all standard records. 
The drive shaft |4|, as shown in Figs. S, 5, 15, 
16 and 47, passes out from the end of the hollow 
shaft |-5 where if is provided with a friction 
drive cone |55. Cleariy, rotation in either di- 
rection of the friction cone |55 wfll rotate the 
table |43 through the shaft |4|, bevel gear train 
|39 and rotary shaft |33. Since the center line 
of the shaft |4] is on the center line of the hol- 
low shaft |25, this shaft |4| may be made to re- 
volve about the axis of the collinear bearings |29. 
This is done by revolving the cradle on ifs bear- 
ings |29. In doing so, the friction cone |55 may 
be brought from its downward position shown 
in Figs. 3, 4 and 5 fo ifs upward position shown 
in Fig. 47. Such movement obviously inverts the 
turntable |43 180 ° from the Fig. 18 position, for 
example, to the Fig. 47 position. The collinear 
axes of bearings |29 are arranged fo pass 
through the central plane of a record carried 
on the table |43. Hence both playing surfaces 
of the record corne into position near a common 
horizontal plane when the record is in either 180 ° 
horizontal position (compare Figs. 16 or 18 with 
Fig. 47). 
When the crad!e 23 is in ifs depending posi- 
tion shown in Figs. 3, 4, 5, 16 and 18, for exam- 
ple, the bevel cone 55 is in friction contact 
with a lower bevel cone |7, splined fo the shaft 
95. The bevel cone |5 is backed by a spring |59, 

reacting from a fixed collar 161 on the vertical 
shaft 95. Thus when the cradle 123 is down 
(depending) a friction drive is effected from 
shaft 95 through cones |57, 155, shaft |4|, bevel 
5 . gears |39 and hollow shaft 133 to the turntable 
143. Thus the turntable when upright as shown 
in Fig. 18 is rotated in a given direction. 
On the other hand, if the turntable is inverted 
around the collinear bearings |29 into an up- 
10 right position such as shown in Fig. 47, the bevel 
cone |55 wfll be placed in frictional engagement 
with a third and upper bevel cone I 3, also splined 
fo the shaît 95. This cone |63 is backed by com- 
pression spring |5 reacting from a fixed collar 
15 J7 on said shaft 95. Thus in the inverted posi- 
tion of the cradle 123 the then inverted turntable 
|43 may be driven from shaft 95 through the 
bevel cones J63, |55, shaft 14|, bevel gears 39, 
and shaft |33. Although, when the cradle is in- 
20 verted, the rotation of the ttu'ntable |43 reverses 
with respect to the cradle 23, the rotation of 
the turntable when viewed along an axis from 
either the top or the bottom of the machine 
mains in the saine direction, that is, with respect 
25 to the frame 15. 
Ai numeral |9 is shown a cotmterweight for 
the cradle |3 which ai least partially counter- 
balances if around the axis of the bearings 
Since the friction cone |5 is outside of the side 
30 of the main frame |5 (Fig. 5) a passage 7| is 
provided fo accommodate the 180 ° swing of the 
extending shaft |4|, strength being provided by 
brace |7. The brace |73 is also used fo support 
the upper end of the shaft 95 in an attached 
35 bearing bracket 4 (Figs. 3, 4 and 47). The 
vacuum tube 475 is flexible and accommodates 
to the 180 ° swing of the shaft |. 
One of the pintles |7 of the cradle |2 at 
one bearing |29 carries a pinion 77 whïch is 
40 driven from a sector gear |79, the latter having 
a rotary support |8 on the frame |5 (Fg. 3). 
The sector gear |79 bas an arm |83 to which is 
pinned a connecting rod |8 reaching fo a broad 
clevis |87 (Figs. 3, 5, 14 and 16). This clevis 
|7 is pivoted af |89 fo the central rocker 
45 of a double bellows assembly |93. This be]lows 
assembly bas two îïxed blocks |95 and |97. Bel- 
lows material |99 cmmects block |5 with the 
rocker |9. A second bellows 29| connects block 
|9 with the rocker |9|. Block 95 is flxed fo 
50 the frame |5 by means of a bracket 2fl3, and 
block |97 is held substantially stationary by 
means of pinned rie bars 295, although ilight 
up and down movement is possible to permit 
to rock. £ vacuum connection through block 
55 |95 is shown at 2}7. This is connected to tube 
5|5. A vacuum connection through block 9 is 
shown at 289. This is connected fo tube . 
The position of the comecting rod  is deter- 
mined by the relative pressures on opposite sides 
60 of the rocker |9|. These are determined by the 
vacuums at connections 2}7 and 299. 
The depending or inverted positions of the 
turntable cradle are thus under contro! of these 
connections 2 and 2{}9. The stroke of the 
65 rocker |9| and of the mechanism 5, J, 
and |7 is such as fo bring about said inversion 
of the cradle and turntable through 180 °. Ad- 
justable stops 2|| (Figs. 3, 5 and 47) precisely 
determine the positions of the cradle for accu- 
70 rate leveling of the turntable in either ifs up- 
right or inverted positions. One of the support- 
ing arms |27 for the cradle |23 engages the stops 
for the purpose. Thus the records are leveled 
in either oî their horizontal positions. 
7 In ortier that the cradle |2 may.not be stopped 



too uddenly bF the. lfluifiing stops..21 I., each vac- 
uum connection. a7 and 29 flcludes, a retarder 
valve such as illustrated  FiK. 4.. Eaqh lve 
consists in a vale sem-2 ta, D«av a head 
which is notable toward eithm" of t/o seas 
or 2 9. The alve is normally baed by mean 
of a sprin ]. od s posie aacent seat 
l l . e ve spzg, does no pre-«efi the en- 
eration of redû.ced pressure  the b}lows:; 
ewr, a the end of the stçoke of he rocker 
the head la of the adjacent valçe is. ootacted 
by the ocker, thus phina the valve toward the 
seat i  B and throtlina çhe succion oute. Ience 
advance of he rocker is zeçarded. C.onsequentlF, 
the advance, movement of the cldie toward the 
en of it movens, towd, the stos l I t. 
retarded and preves_ a jol-t on the record.. 
Carried on the frame, lB at ll is :a vertical 
bear (see Fias. 3, 5, 14,. 15. 16 and 1), which 
rotataly supports a vecal am iii bent to 
fo a reach rod llB. At the endof 19 is a 
vertical eafina l.l. The bearina ll cariés a 
plaer !8 ail the lower end of wh-ich is a suc- 
tion cup 18. i oup laB  a suction pad ll- 
ruade of suitale resilient material or the pUr- 
pose. This pad ao bas concentric resilient cir- 
cular lips l9 foz contactina the upper surfaces 
of succsive recor to e taken, from a stack on 
table 13, such as in,caïd at 2:1 in Fi. 3. De- 
tails of the suction cup are in a. 1. 
The end of he plunaer la is hollow., as. indi- 
cated at 14, and has a nippla cóection 
with a fieMble suction line 418. The.hollow por- 
tion 4 is in communication through ports 14. 
with passaaes 14 through e pari l. Thus 
the suction cup l be applied to the upper sur- 
ace o a ecOrd and a vacuum is açplied to the 
nipple 4 irom line 4lB, a. record may be aripped 
d picked up. The-adantas oï this type of 
suction arip bave baen described above in con- 
nection wih the suction ip I- ïor the 
table I d need no repetition. 
The plaer l-is reciprocated by means of 
an açm l. I which is pivod to the' ercal arm 
tl'l at .. Th outer end oï the arm lli 
ticulated to the plaer l. by means of a con- 
nectina link la. Thus iï the arm l.l is raed. 
or lowered, tha sution cup l like»ve will be 
:aised or lowered. 
The arm. l' I is raised and loweed bF maans of 
a connectina rod lai pivod af la to the a 
l[ (see Fias. 3, 4. 14, 15, 16 and 51). is rod 
2 at the lower end is pivoted to a rocker 
(see pivot la). The rocker $1 ïorms part. of 
a suction bellows .indexed aeneraHy as 6. This 
bellows has a block ll (stationary with respect. 
to rocker l) which is attached to a rotary 
bracket 18. Bracket l.8  attached to the lower 
end oï the rod iii and swas therewith. A hl 
1Sa in the bracket accoodates passage aï the 
coecta rod ll. is bllows is also pro- 
vided with bellows mateal iii and has a suc 
tion let af ll ïor vacuum le 481.. By apply- 
ina a vacuum to. e bellows through.ltn l.l the 
rocker ll may.be raised ïrom the Fia. 3 
tion to the Fia. 14 position, th raisina the 
plunaer l and the suction cup laa. ThUs 
attached record may be. lifted. 
The ppose of the bent arm ll, l is, afer 
the suction cup l has been. raised wih a s- 
pended record, to swing ïrom. a posion oer te. 
stack oï records 14 l. to a position over the 
table 14. To accomplish this rotation, an off- 
center pivot ll plaed on the lower bracket 
l$8. Coected at this pivot l]is, a oecta 
rod  whick reachs to a. es2lg ttached to 
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the: rocker 28:[ o£ a bellows-shown .generïll: at 
283.. This bellos:.hs: a. fixed block . con- 
necd with the rocker R8[ by means e betlows 
m-arl 28L A sncon" tefor thfs bellows is 
Z shown at 288 for suction Ie 8. A oecond and 
smaller bell0ws  shoWn at 2[ connected wih 
the bellows 8. This smaHer bellows bas a sub- 
stantialty fixed btock 2. held in position by 
bars Xg. Its rocker ] is attached  the rocker 
10 28 of thelarger bellos RS$. Some play -block 
293 atlos fl rocMng of blocks 8-]-and ]. 
The rocker 281 is. pio£ed to-.t-he btock 8 
hie 8. The rocker ] ;movable with the 
rocker ]-) is-Rivoted fo the, block 8- at hinge 
1 88. Any stight upward mordent required, of 
the block 29-by the hinging action at 99 and 
8] is accommodated by slight sw-g of the bars 
29. Te-bellovs 29l haï-a-suctio inet303  o 
ils block,29:3 for vacuum line 93: Essenally, 
20 the orgnizatio oï the bellows 28 and 29-1 cem- 
pris a differentiat  pressée beltows- «hich 
iarger area oï the rocke 2-8-1  exposed te pres- 
sure is designed to g-ire a greater force than the 
smali ae of the rocer 29] when exçosed to 
25 the same pressure, whereby-the ac£io of the bel- 
lows 23 will overcome action oï the bellows 2-91 
der equat presre conditions. As will apear 
la-ter, the action of thesmall bellows 29 is te 
reop the large bell0ws 2 after vacu  the 
30 lat,ter bas been broken. A sprig or a weight 
might also be used or theppose. 
In order that the action, of the rocker 21 in 
swingig the a 2.29 may be limited, the fid 
bearing 22is provided with two angularly 
35 latd adjtable, stops $ ceopezatng with an 
extension  (see Figs. 5 14, 15» 16 and 5L). 
This is i the form of a-r.ib extending, upwazd 
Ïrom the media line o the bravket-28 to. a 
hght sufficien£ to contact the oppoeite ops 3. 
40 at each desired end of te travel of as 
and 22. 
t numeral  (ig-s i, -5 andV-13)- is 
a te arm çioçal!y mo.unted at  il on- a st 
.3 from wch ex.ted veztically oelli-nr bear- 
ings    Th-ese. bearçs, ai ca:ied in-. col.lïnr 
45 sockets    in a bracket 3.. clamed to the fame 
 . The sockets  ].]- are on a pçaccally, bu£. hot 
exactly, vertical axis, the axis being tiled enoh 
o that graziy will- bas the. to am to dift 
from apósitien, s:,ch as shon in Fig.  to a re- 
S0 turn ositio- such as. shovn- in Fig.. 8, The tene 
arm. peç se is of ordinary construction, carrying 
a needle pickup, cçFs.tal, and sale wir-i, for 
connecion-inte-the, circuit o ghe appa,atus 
cabinet 9. Detaï!s or these con-nectións aze. 
55 necessarF since they aemade accoding. wn 
sound pickup, systems The to. . eedle. 
sho at .].. 
in eder .to.çaise and.ibwer he one am aroHnd 
the poEvot .]- çe poïde at the. Ibwe end of 
60 the: post .] . a .boEclet_.23 wi suprts-a .blgdk. 
32 of bellows 32] tIoEe lat£m havLng a çodleF 
swingin on a.hin.,3: .(se FA-gs. 4 a. . This 
bell9ws- has .the. usual be!lows al 333  con, necting, the.çocker 9 anoEthe bl0 2:. A.suc- 
65 tien. inlet is shcw: at.t3 on theblock-f9r a.vac- 
uum- line . 
Pivgt'to-the oeket" at.35] is-a clevts $3... On 
th upper end o tke.,c!ev is a, tube 3 ]. i which- 
70. s!ides a rod 343, the latteï beg limited- in 
móvement w-ith- respect to the tube 34 by an ad- 
j.çable collar 4 The upper end 9f the rod $ 
is-pivoted at $. t9 the tone arme The parts 4 
4 and 4 próvide ç lost-motion coection be- 
7- tween the tone am -and the rocker 29. us 
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when the rocker 329 is raised by applying vacuum 
af connection 335 (see Fig. 10), there is a period 
of lost motion after which the tube M  pushes up 
the collar 34, thus raising the tone arm 309. 
On the other hand, when the rocker .29 descends, 
the tone arm drops, but if the downward motion 
of the tone arm is arrested, as by coming into con- 
tact with a record surface, the rocker 329 may 
descend ïurther without forcing the tone arm. 
This is because of the lost motion (see Fig. 9). 
This latter action assures that the only pressure 
oï the needle on either side oï the record is due 
fo the weight of the tone arm only, assuring long 
record lire and consistent tone reproduction. 
Above the b]ock 325 is ïastened a block 349 
of a safety bellows 35 which bas a rocker 
(see Figs. 7 and 8). A spring 355 within the bel- 
lows blases the rocker 353 upward so that if tends 
fo engage the top oï the clevis 339. This tends 
fo raise the clevis 339 and fo hold tone arm 309 
ai a sale elevation. I-Iowever, the rocker 353 in- 
c]udes a suction connection 351 whereby, as long 
as a vacuum is applied fo the bel]0ws .51, the 
rocker .5. will be down and inoperative fo hold 
up the tone arm (see Fig. 10). Under these con- 
ditions, the spring 355 is compressed. This is a 
saïety ïeature. It causes the tone arm fo lift up 
into a maximum clearing position whenever the 
vacuum breaks accidentally, such as because of a 
broken line, broken electric circuit, of even 
ordinary stoppage of the machine. Thus when- 
ever the machine is inoperative, the tone arm will 
automatical]y be raised into ifs saîe position. 
In order fo swing the tone arm horizontally in 
from a position such as shown in Figs. 1, 4, 5 and 
8, fo a position near the edge oï the record, such 
as shown in Fig. 11, a tone arm driving mecha- 
nism is used. This consists of a horizontal push 
bar 3.9 more or less paralleling the length of the 
tone arm $09 and formed with a vertical post part 
31. The latter ris carried on vertical pivot bear- 
ings $63 also supported on the aforementioned 
bracket 319 on the frame 15. In Figs. 9 and 10 
the post 313 is broken away more clearly fo show 
the second vertical post 31 which is directly be- 
hind the post . 13. 
A lateral arm .05 ai the bottom of the post .6l 
is pivoted fo a connecting rod .81 which ai 389 is 
pivoted fo a bearing bracket .ll attached fo a 
rocker $1. of a bellows .15. This bellows has a 
fixed b]ock 3Il carried on a bracket 319, also 
tached fo the frame 15. This bellows bas a suc- 
tion connection 3ftl. When a vacuum is applied 
fo the be]lows through the connection 381, the 
rocker 31. dves the mechanism 381, 381 fo more 
the push bar  from the position shown in trg. 
8 fo the position shown in Fig. 11. For contact 
purposes between the push bar .59 and the tone 
arm 31) an adjustabte resflient pad 31. is used. 
The outer end of the push bar 359 carries a con- 
tact wheel 5 which is located in a plane adapted 
fo contact the edge of a record 240 after a cer- 
tain travel of the push bar. I-Iow the plane of 
the contact wheel 35 is coplanar with that of 
the record is shown in Fig. 7. 
Although, as above stated, the bearings 
for supporting the tone arm are slightly non- 
perpendicu]ar to the extent that the tone arm 
seeks fo return fo the Fig. 8 position, if is 
desirable that tlis return action be ruade 
positive. For tlis purpose, another bellows .8 
is provided (see Fig. 4), having as a base block 
said block 3 of the bellows 315. This bellows 
81 has a rocker 39 with a vacuum connection 
ai 31 fo line . The rocker $89 also has a 
bracket 33 which through r+ ¢y¢ 39 has a 

lost-motion connection with a connecting rod 
391. Connecting rod 391 reaches fo :an arm 
,299 af the lower end oï the post 33. The lost- 
motion connection ai the eye 39 allows the 
5 bellows 315, through 31, 381 and pus.ber bar 
359, fo more the tone arm in ïrom the Fig. 8 
fo the Fig. 11 position. If also allows playing 
swing of the tone arm. Then closure oï the 
bellows 31 will, through connecting rod 
10 effect positive return of the tone arm toward 
ifs initial Fig. 8 position. The push bar 359 will 
by this rime bave returned by opening action 
of bellows 315, as will be made clear. 
Clutch Il6, above mentioned for connecting 
15 the motor drive fo the cam shaft I (Figs. 19 
and 20), consists of a toothed crown 41 pinned 
fo the cam shaït Il3. The teeth are shown af 
. The pulley IlS, as shown in Fig. 19, is 
normal]y freely rotary on a countershaft 
20 The latter carries a driving pinion 4Il1 meshed 
with a gear 409 on the cam shaït 13. Gears 
0 and  constitute the gear train I I , above 
mentioned. The pulley I I I is slidab]e axially 
on the shaft 4il and carries a tooth 4Il engage- 
25 able and disengageable with one of the teeth 
483 on the crown 401. Engagement is effected 
by moving the pulley   l. -Movement is brought 
about by a forked member 413 having gudgeons 
15 extending into a groove 4Il of the plley I 
30 The fork 413 is pivoted ai 419 fo a support 
for the cam shaft 113. The fork 413 bas pivoted 
fo if a connecting rod 23 which reaches fo a 
pivot . on a rocker 421 of a bellows 9. The 
fixed block of the bellows is shown ai 431. Its 
35 suction connection is af 433 wherein three lines 
43, 51 and 81I enter. When a reduced pres- 
sure is applied fo the bellows 429 if collapses, thus 
through the connecting rod 43 and fork 
causing closure of the clutch af teeth 3, 
40 The clutch wi!l remain shut as long as the bel- 
lows 429 is evacuated. An expansion spring 
in the be!lows 429 serres fo expand it when the 
vacuum is broken, thus causing opening of the 
clutch 118. 
leferring to Figs. 3, 4, 6 and 21, a simi!ar 
45 clutch 12- is shown for the cam shaft IlS. In 
this case the pulley Ill is freely rotary on a 
countershaft 43, carrying a pinion 439 driving 
a gear 44 on the cam shaft Il9. The clutch 
12 is rnade up of parts which are fmnctionally 
50 the saine as those oï the clutch ]18 already 
described, and in order fo avoid unnecessary 
repetition the parts thereof bave been likewise 
numbered. However, this clutch 122 is under 
control of a bellows 403 (lfl<e bellows 429) having 
55 a fixed block 43- and a rocker 423, the latter 
having a suction connection 4 into which the 
line 5 enters. The operative connecting c!evis 
between the beilows and the clutch mechanism 
is shown ai 4t4. An expansion spring 438 in the 
.60 bellows 39 (Figs. 3, 49 and 50) serres fo expand 
if when the vacuum is broken, thus causing 
opening of the clutch 122. The operation of 
clutch 22, in response fo suction operation oï 
the bellows 4311 is similar fo that described in 
65 connection with clutch Il8 and bellows 429 
except that in this case the cam shaf Il9 is 
set into operation. 
The cam shaft Il3 and the cam shaft 
each carry a series of cams which individually 
70 operate individual D-va!res, one of which is de- 
tailed for example in Fig. .2. The group of 
valves on cam shaft Il3 is associated with a 
manifoid block 443 (Fig. 20) having a vacuum 
manifold 45 connected through line 441 with 
75 the suction maniïold 51. Thus whenever the 
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vacuum pump 19 is operating there -will bea 
vacuum i-n the valve manifold 445. Cooperating 
with the manifold block 443 are valves operating 
in adjacent planes, one of which is shown for 
example af V in said Iig. 22. If should be noted 
that Fig. 22, like .Fig. 23, ms taken on line 23--23 
of Fig. 19. Each such valve Vis opeated by a 
follower 449 which is coltrolled by one of the 
cams fo be described. A retun spring 4-5! is 
associated with each follower 449. Each valve V 
controls a pair of-ports 453 and 455. Ports 453 
pass fo the manifold 445 a.nd ,the -respectively 
adjacent ports 455 pass fo various tubes which 
will be detailed below. When a follower 
is driven outwardl-y f,rem a cam center, ,the 
respective D-val-ve V ¢onnects the-manifold 
with one oï the adjacent suction ports 55 to 
.transmit vacuum fo -the respective tube fo be 
de_scribed. When the o!lower -is llowed to move 
in on the cam, .the respective valve V .vents the 
 respective pòrt 4 .into a space , which is 
vcnted to atmosphere in all cases. As fo eam 
shaït 9, the individual valve cnstrüctions 
associated with each cam aze simila.r. The sa=,ne 
is truc in the case 0£ ca_m shaït $. 
ïn Figs. 19 ad-20 a-re.shown all oï the cams and 
a]l oï the suction lines associated with cam sha£t 
 $, said suction lines being the Ces which are 
contretlabl-y .te be conneeted with .the suction 
maniïoid 44. The latter crr.ies a constant re- 
dtced pressure as geneated by the pump ! 9 
der control eï the regulator 
Starting at -th¢ bottom of Fiçs. !9 and 20, the 
first cm.  (also _shòwn .in Fig. 2) operates 
oe of the valves V which controls a suction line 
4$ which passes fo the be!lows 2 for operating 
the cluteh   5 (see also Figs. 49 and 5}). It wfll 
be recalle_d that this .clntch is the one which 
plies motion fo the cam shît    from the pulley 
!!. The mcthod of initially closing the clutch 
wi!l apPear. The cam 4! maintains clutch en- 
g:agement after engagement bas once been ruade 
in a manner fo be described. This rnay be 
ferred to as a clutch-holding cam ï0r maintain- 
ing rotation of the shaft 13 aïter it bas once 
been started by anotheç me.ans. 
Next on shaft ! - is cam 45 which c0ntrols the 
vaccum in a line , the latt.er leading through 
ports g58 and 45 of a repeater valve 4 (shown 
in Figs41 and 42 and the ïunction 0ï which will 
later b desc%ed). Ultimatey the suction line 
G Leds to the t0ne arm lift bellows 
The next cam $ controis a suction lido 
leading fo the turntabl.e g$p 4 (sec Fig. 1_8), 
Cam 4 çontroIs a suction !in 4 lead.n_g to 
suction pad  (sec Fig. 
Cam Ç! controls a suction line 4 .which 
psses to the bellows 28 which controls the swing 
oï the arm 229. 
Cm 45 co.ntrols the sucton line 4 !eading 
to the bellows 25 which contro!s the liït of arm 
Cam 9 còntrols the suction line 4S which 
leads through ports 42 and 43 in said repeater 
valve 4 and passes fo the bellows  which 
controls the push bar 5 ïor operating the tone 
arm . 
Cam 95 con.trois a suction line 49 whi_ch 
passes via ports 49S and 9 in said repeater 
valve g! to the bel!ows s whih c0ntro!s the 
retur action of the ton.e arm 
Cam } Controls a suction line 505 which 
passes through ports 505 oï a control valve 
(Fig. 43) £or playing "droit" rec0rdings, and 
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thence to the bellovs 3'I5 .which controls the play- 
ing movement.of the tone arm. 
Cam 59 controls a suction line 5! which 
passes o one side of tl]e bellows ! $ ïor :position- 
5 ing tle -turntble in upright position. 
Cam 513 controls  suction line 5!5 which 
eont'ols .tl]e side of tl]e betlows ! ïor moving 
the turntable into invered position. 
The last cam 5!7 controls a suction line 
10 wl]ich passes throug'h ports 52 of said "d'op" 
recording .coutrO1 alve 58 and then fo tl]e clutch 
bellow-s 420. 
The 'orms of the cams 4!, , 4, , 
485, 89,-,,95, 50l, 50J, 513 and 57 are shown re- 
15 spectivety in Fi.gs. 23-3 in proper shape and 
angular relationship or tl]e functions later o be 
described. It will be oted tlat, -in tl]e position 
of le 'dróp" recording wlve 0 shown in Fig. 
49,-the ports .52! are out o£ communication. 
20 Wie. .theY are in communication (Fig. 43) tl]e 
line 5!  -i adaptd to cause a suction in the bel 
lows. 2_ .wh.ich conros the clutch ! 6 ïor oper- 
ating l]e cam sha-ft ! ! . 
Beïore descrbing the-operation, the details of 
25 the rep.eater vlve 4 Figs. 41, 42, 49 and 50) 
an the "drop" recording, valve 50 (Figs. 3, 49 
n_d 50) -wilt be given. The-repeater va!ve ! 
cosists in. a b!ock 52 in which are ports 
4, 495, , 4 and-6S with additional ports 
30 40, 524, 526, 500, 527 and 528 (tl]e unction of 
£he latter to be described later), all of which are 
under controi oï a slide block 529 manually 
moved by means of abutton 53!. The slide block 
bas D-valve ports 533 which in the position of 
35 tl]e valve shown in Fig. 41 are adapted fo con- 
nect tl]e pairs oï ports 526, 52; 45, 49; 48, 
and 492, 43. When the slide 5 is moved into 
the posiionshown in Fig. 42, tl]e members of said 
pairs oï ports are respectively cut off from one 
4O another. Thon port .52 is connected fo port 
52; port 46 is connected to port 40; port 
is connected to port 50; and port 493 is con- 
nected to port 524. Atmospheric relief ports 535 
in the slide block and its end 53 serve to connect 
fo tl]e atmosphere ports 52, 468, 8 and 42, as 
45 
shown in Fig. 42. lelief ports 535 in said s!ide 
in the Fig, il position connect with relieï ports 
528, 40, 500 and 524. The purpose of the ports 
5, §2 and 528 is partly to control an interlock 
for he control button 53 ! 
50 ..As hown n Fig.. 41, a spring return bellows 
59 is usCd for controlling n interlock bar 
5.' .and a spring retlrn bellows 543 is used for 
controlling another interlock br 545. The bars 
4| .and 645 cooperate with a collar 54] on the 
55 stem of the "manuel" control button 5!. T1]us, 
vhen the s:lide 629 is in the Fig. 41 position, tl]e 
bellows  is .relieved through  connection 599 
and line ]], and suction is applied fo the bel- 
60 lows 4. This causes the interlock rod 545 
to prevent the operator ïrom pul!ing out tl]e 
button 53 !. 
In tle position of. the slide 529 as shown in 
Fig. 42, suction is applied to the bellows  over 
5 line 5 and bellows 54 is relieved over lines !, 
!, and ports 55 and §5. Thusinterlock pin 
55 is withdrawn and §4 is inserted below tl]e 
collar 54 preventing lUShing in of the button 
70 In Fig. 43 s shown wht bas been reïerred 
to as the "drop" recording valve which is simply 
a slide 55 operated rom  button 55. In the 
slide 55! are two D-valves 55 and 55. The 
ïormer controls ports 505 and the latter ports 
7 5. There is no relie unction in this valve. 
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If is simply an alternative double shut-off valve 
for the lines 503 and 519. 
leferring to Figs. 21 and 35-38, there are 
illustrated the cams on the cam shaft   9. These 
are associated with valves similar to valves V 
shown typically in the typical Fig. 22, but the 
valves associated with these cams operate in 
connection with a manifold 569. Connections 
are as follows (see also Figs. 49 and 50) : 
The lowermost cam 5./ controls suction line 
5./3 which passes fo port 528. There is also a 
branch connection 5./6 from line 5./3 to the bel- 
lows 439 which through clutch 22 controls the 
operaton of cam shaft 9. There is also a 
branch line 5././ passing to the interlock bellows 
A second cam 5./9 controls the vacuum line 58 
which passes to the port 4./{}. The third cam 
583 controls a vacuum line 585 which passes 
to port 5{}{}. 
The fourth cam 58./controls a vacuum line 589 
which passes to port 524. 
The detafls of the shapes and relative angles 
of all the cams are. shown in Figs. 23-38, respec- 
tively. 
leferring to Fig. 49, the operation of the 
apparatus for playing "manual" recordings will 
now be described in a series of steps which wfll 
be outlined in Roman numerals. "Manual" 
recording, it will be recalled, is one in which a 
sound sequence is recorded in a given series of 
records on one side of the first record, then on 
its opposite side; then on one side of the next 
record, and then on its opposite side etc. 
throughout the series. Any desired number of 
records within the capacity of the machine hav- 
ing any of various record diameters within its 
capacity are stacked according to the playing 
sequence desired. In the case of a "manual" 
recording, say of a symphony, the proper sequence 
wfll be indicated on successive opposite sides 
of records as parts , 2, 3, etc. Where records 
are unorganized according to a sequence, the 
operator simply selects the records and stacks 
them so that the sequence of the planes of the 
recordings is according to the sequence of sound 
that he wants. Thus the stacking is quite easy. 
Step I 
The top record oï the stack is manual!y placed 
on the turnable 3 (see Fig. 1). The remainder 
oï the stack is placed on the raised portion 1 
oï the table t3 (:Fig. 3). This raised portion 4 
ïacilitates placing and removing the records. 
The operator at this time bas manually moved 
up the arm 2et (Fig. 14) and swung the arm 
29 clear (Fig. 15). For the purpose o aligning 
the record stack, a pin 559 slides through the 
table t3 and is supported in a closed tube 6 in 
which a spring 563 normally blases the pin up- 
ward, as shown in Figs. 14 and 15. 
Next, the operator returns the arm 229 rom 
the Fig. 15 fo the Fig. 14 position and releases 
the arm 25t so that it drops fo the Fig. 3 posi- 
tion. The central portion oï the record grip 
suction pad 3./ (Fig. 1) has a recess -35 which 
receives the end of the pin 559 and depresses 
it against said spring 553. 
The operator next turns the current on af a 
main switch 56./ (Figs. 1 and 49). Switches  
and 643 shown are presumed to be closed. Their 
functions will appear. This energizes the motor 
25 which drives the pump 9 which evacuates the 
manifold 5. This produces a vacuum at all of 
the points indicated by heavy lines in Fig. 49. 
Vacuum passes to the bellows 291 via line 593. 

This collapses said bellows 291 and moves the 
bellows rockers 29"/and 281. Connecting link 2././ 
causes the arm 229 to be angled into position 
over the record stack, as shown in Fig. 3. Vac- 
5 uum is also delivered to the manifold ports 
and 569 (Figs. 22 and 49) thus serving all of the 
cam-operated valves V, operated by the cams 
shown in Figs. 23-38. However, at this rime the 
cam shafts 3 and 9 are not rotating, in 
10 addition, vacuum progresses over line 59 to the 
bellows 35 which releases the tone arm 
from its upward sale held position such as shown 
in Fig. 7. The bellows collapses against the 
action of its inside expansion spring 5. This 
15 is not a lowering of the tone arm onto the rec- 
ord but a mere releasing of it from ifs extreme 
safe position. 
Vacuum also progresses over line 59 fo a 
quence valve 59./, the detafls of which are shown 
20 in Fig. 40. This valve comprises Simply a case 
599 attached to a bracket 6{}9 on the frame 
in which is a port 69 separating the line 
from a line 63. Line 693 connects with line 
6./. The valve part per se is numbered 6{}5 and 
25 is biased by a spring 69./ to a closed position. It 
has an outward, responsive stem 8{}9 which 
adapted to be contacted by the rear swinging 
end of the tone arm 3 when the needle of 
the latter reaches the innermost portion of a 
30 record groove. Under the latter conditions the 
sequence valve 59./ opens (see also Figs. 3, 7, 8 
and 10-13). 
Vacuum is also applied over line li to a re- 
jeet valve 513 (shown in Fig. 39) which is a sim- 
35 ple on-off valve having a linger button 615 for 
"rnanual" operation fo open. Ifs valve part 
per se controls the line 6   with respect fo a line 
62. The latter leads to line 6./ as in the case 
of the sequence valve above. This valve has a 
0 case 599' and a return spring 69./'. 
It wfll be assumed that both eam shafts 
and 9 are in zero reference position corre- 
sponding to Figs. 23-38. Under such conditions 
the valve operated by cam 4./3 (Fig. 25) is open, 
thus evacuating line 45 (Fig. 49) and causing 
5 the turntable grip 5 to grip the record which, 
as above stated, has been manually placed 
thereon. 
The valve assoeiated with cam 4./ is aiso open 
(Fig. 26), which evacuates line 49 and causes 
50 the record grip 25 on the end of the pick-up 
rod 233 to grip the uppermost record on the stack 
on the table, ready to move it into playing posi- 
tion when required. 
The valve associated with cam 59 (Fig. 31) 
55 at this rime is a.lso opened to the evacuating line 
5 to the bellows {}| which moves the rocker 
9 to the position wherein the connecting rod 
85 and gear train |]9, ././ will cause the turn- 
table cradle 23 to be held in its upright posi- 
60 tion. Thus the turntable  43 wfll be held upright 
as in Fig. 18. 
Next the operator in the usual way places 
the needle of the tone arm 3{}9 on the record 
for playing and playing occurs, as the record 
65 will be revolving ai proper playing speed through 
action of drive 99, 9./, , 5, 5, , 9 (Figs. 
3, 6 and 18). 
Step II 
70 When playing bas been completed, the tone 
arm bas been angled to  position where its rear 
end touches the stem 6{}9 of the sequence valve 
59./ which connects the line 595 from suction 
manifold St with lines 6{}3 and 6t./ leading 
7 through ports 52./ and 526 of the repeater valv e 
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,7J to the bellows ,29, which upon collapse causes 
the clutch J l8 fo close. This rotates the cana 
shaft I I 3 for subsequent sequential valve action 
by the vaïious canas. 
Sep III 
As soon as the cam shaït 113 starts fo rotate, 
cana 481 (Fig. 23), by means oï a fise 23, opens 
its valve, connecting the vacumm naanifold 448 
with the bellows 429 (see line 483) which acts 10 
to hold in the clutch I I 8, even though the tone 
arna should (as it wi!l) recede frona the contact 
with the sequence valve 587. In other words 
valve 587 is by-passed. Thus temporary opera- 
tion of valve 587 initiates subsequent autonaatic 
valve operation. At this tinae the vacuuna in the 
bellows 428 is also transnaitted over lines 817 and 
branch line 818 to the interlock bellows 543, thus 
collapsing it and causing the interlock bar 545 
to move over collar 547 (see also Fig. 41). The 20 
object of this is to prevent the operator frona 
inanaediately pulling out the button 521 (which 
is for repeat cycle operation) while a record is 
being changed or turned over. This interlock is 
effective only whi!e the cana shaft .3 is rotating. 
Step IV 
The cam 485 (Fig. 24), by means 
opens its valve to evacuate line 487 which evacu- 
ates bellows 327 ïor liïting the tone arm 31}6 fo a 30 
position such as shown in Fig. 10, wherein the 
needle is above the plane of the record. 
Sf;ep V 
Next, cana 485 (Fig. 29), by naeans af a fise 35 
67, opens ifs valve to evacuate line 497, which 
evacuates the bellows 387. Bellows 387, through 
the link 397, sweeps the tone arm 309 to its start- 
ing position. It finally comes up against the push 
bar 59, as shown in Fig. 8. 40 
Sep VI 
Next, cam 513 (Fig. 32), by means oï a fise 
¢59, opens its valve to evacuate line 51  and bel- 
lows 193 on the side oï rocker 181 which wfll 
draw the rocker 181 to the right in Fig. 3. This, 45 
through link 185 and gear train 181, I, causes 
inverting of the cradle 123 and a turn-over oï the 
turntable 142. The record on the turntable 
is still suction-held against gravity. At about 
this rime, the other side 281 oï the rocker 1SI 5O 
in the bellows 193 is vented over line 511 through 
operation of the drop portion 881 oï cam 589 (Fig. 
1), which causes its valve to naove to venting po- 
sition. At this rime the bellows 6117 must also be 
55 
vented and this is accomplished by drop portion 
68 on cana tt95 (Fig. 29). 
S$ep VII 
IVext, cana 581 (Fig. 4), by naeans of a fise 60 
68, opens its valve to evacuate line 663 which 
evacuates bellows 35. This, through the link 
$87, rotates the push bar 6. Bara69, through 
the pad 38, again drives the tone arna 3[}9 hori- 
zontally toward the record. Toward the end of 65 
the travel the contact wheel 265 touches the 
edge oï the record, as shown in Figs.  and 11, 
which corresponds to a proper position of the 
needle at the outer perinaeter oï the playing 
groove. 70 
Stop VIII 
lVext, the cana 485 (Fig. 24), by means of 
drop portion 52.1, recloses its valve and vents 
the line 48 which vents the bellows 227, which 

16 
9) allows the tone arm to lower by gravity to 
playing position. It will be understood that the 
lost-naotion connection at $41, 3g,3 allows over- 
travel of the bellows rocker 329 when the weight 
of the tone arna conaes against the record. At 
this tinae the record playing groove takes con- 
trol of the needle and feeds it with the playing 
arna across the record. It will be noted that 
only the weight of the tone arm supplies the 
playing pressure on either side of the record 
which is conducive to consistent sound repro- 
duction. It will also be noed that the lost-nao- 
tion connection at 385 (Fig. 4) will have allowed 
conaplete swinging movenaent of the tone arna to, 
and across, the record. Thereafter the bellows 
687 is ready to return the tone arm to the ini- 
tial position of the latter, the lost naotion hav- 
ing been taken up. 
Step IX 
Vvïile the tone arm traverses the record, cana 
5@1 (Fig. 34), by means oï a dïop 66, again 
closes its valve and vents line 503, thus venting 
bellows 375, which expands by means of an in- 
25 ternal spring 867. This bellows through link 
87 swings the post 381 to return the push bar 
38 to its starting position, as shown in Fig. 12. 
This occurs while the tone arna istraveïsing the 
record. 
Step X 
Cam 481 (Fig. 23), by means oï a drop por- 
tion 528, shuts itsvalve and allows the line 
to vent the bellows 428, thus reopening the clutch 
118 which stops the cana shaït tt3 during the 
rime that the tone arna is traversing the record. 
OEhe purpose of halting the cana shaït 113 
during the playing period of the tone arm on the 
record is automatically to adjust the total cana 
shaït action to any differences in rime required 
for the playing oï records oï different sizes. It 
is to be emphasized that this cana shaft halt 
eccurs during playing of either side of any rec- 
ord. ITence ïrom the above, it wfll be clear 
that regardless of the tinae taken for p]aying 
a record, the phasing oï the operations by the 
cam shaft 113, before and aïter playing, is 
ways correct. This is true even iï the operator 
decides manually to lift the tone arm ë@9 and 
set it back in the record groove in order to re- 
peat a sound phrase of any length. Under such 
circunastances all automatic action is simply 
held in abeyance until the tone arna in its play- 
ing reaches the end oï the record groove. This 
is truc, regardless of what side of the record is 
being played. 
The tone arna, in the process of playing the sec- 
ond or what might be called the second side oï 
the record, wfll finally reach a position in which 
it again contacts the stena 869 of the sequence 
valve 58. This again evacuates the line 
which again evacuates bellows 429 and re-en- 
gages clutch 118, which again stars the cana 
shaft. 
As soon as atmospheric pressure enters the 
clutch bellows 428, it Mso enters the be]lows 
through lines 487 and 819, thus pu!ling back the 
interlock bar 548 so that if desired the operator 
may now pull out the repeat button 3 for 
peating purposes fo be described below. 
Step XI 
Aïter the cam shaït 113 restarts, cam 1 (Fig. 
23), by means of the fise 82, reopens its valve, 
to evacuate the line 483 to maintain closure of 

through the lost-motion linkage 3tl, 243 (Fig. 75 the clutch Il6 when the sequence valve again 
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shuts, as it will when the tone arm returns fo 
starting position. 
If will be observed that whenever the bellows 
429 which controls the clutch ||6 is evacuated 
through lines 6|7and 69, the bellows 543 s 
evacuated fo hold shut the interlock bar 54. 
Thus whenever the clutch ||6 is closed, the 
terlock bar 545 prevents the operator from pull- 
ing out the button 68. On the other hand, 
whenever the vacuum is released in the bel- 
lows 429, if will be released in bellows 543, thus 
clearing the interlock bar 64. The bar 
clears only during traverse of the record by the 
neëdle of the tone arm and the repeater valve 
47 may be operated and then only. 
Step XII 
17ext, carrï 4G5 (Fig. 24), by means of a rise 
629, causes ifs valve fo connect the line 467 fo 
evacuate if and thus evacuate bellows 327, which 
again lifts the tone arm. This occurs af the 20 
end et the playing of the record. 
Stop XIIi 

in Fig. 15, thus removing a record 24{I from the 
stack 24 and holding if in pla.ce over the turn- 
table | 48 prepaatory fo lowéring thé re0rd" 0nf0 
the tablê. 
5 Sf, èp XVlll 
Cam tl85 (Fig. 28), by means of a drop 681, 
vents line 487 which vens the bellows 265, thus 
permitting the arm 25| fo deseend along with the 
record grip 236. Thus the record is placed uP0n 
10 the turntable, he' sh0r post |3 on thë latter 
entering the reCOrd ti01e to assure centëring. 
SteP X1X 
It iS now necessary to break the vacuum in:the 
15 record grip 235 and establish one in the turn- 
table grip |46: For this purposë the cam 4]7 
(Fig: 26), by meàns of a drop 
thus breaking the vacuum in the grip 236 tö. re' 
lease the record onto the turntable. 
Stop XX 
Càm 4 (Fig. 25), by means of a' rise 685; 
causes evacuation of lïne 4ï6 and in the' turn- 

Thecam496 (Fig. 29),througharise63|,again table grip 15 vhich grips the record on the 
opens ifs valve fo evacuate line 47 connecting 5 turntable. 
with the bellows 87 wh:ch, as above described, SeplXXI 

causes the tone arm fo be »eturned through ac- 
tion of the connecting rod 397 on the post 313. 
Step, XIV 
Now cam 4] (Fig. 25), through ifs drop 67| 
causes ifs valve fo vent the line 475 and the turn- 
table grip |4 which releases the record from 
the now inverted turntable | 45. The record drops 
down onto a  sort record holder 636, within the 
record receiver drawer 657 (Figs. 2, 3, 5 and 48). 
Stop XV 
Now cams 6fl9 (Fig. 31) and 51 (Fig. 32.) be- 
come inversely operative af about the saine rime 
(cam 9 bymeans of a rise 673 and cam 5:|3 
by meaus of a drop 66), respectively fo evacuàte 
the line 6 | | and vent the line 5'! 6. This' moves 
the rocker |9| back fo the position shbwiï in 
Fig. 3, wherein the cradle is ttïrned frm ifs in- 
verted fo ifs upright position: This càuses the 
turntble | 48 again fo becorne uprigtït; redy for 
receiVing-the nextrecord. If should beobserved 
in the caseof'Figs. 49 and 50 that the diagrrne 
matic bellows |93 20| is viewed from  the Op- 
posite side from the view of Fig. 3. Thus af this 
stage in  Fig. 49 the rocker 9 | Will move fo.' the 
right in order to attain the Fig. 3 position: 
Step XVI 
Cam 45-(Fig. 28), by means ofa rise 677 then 
causes evacuation of. line 487 which evacuates 
bellows 266, Which through the rod 267 lifts the  

Cam 485 (Fig. 28), by means ofa rise 6il7,now 
evacuates line 48ïand bellows 26, thus ga'm 
lifting.the rod 2ï.and arm 25i. This lifts the 
0 record grip 2 Wh:ch af this rime is without the 
deposited r"ecord. 
Step xXII 
The arm 251'is returneii  bY swinging back thë 
35 arm 229. cam 481 (Fig. 27), by means of a drop 
689 acc0mplishes this by venfing, line 4831 thfls 
venting the bellows 253 which allows for swÏng 
of the rockè 28| under the action of the vacuum. 
still in the s]l bellows 29'|. 
40 
Step XXIII 
Ai this rime cam 485 (Fig. 28), b/ means of a 
drop 69|', ventg line 4G7 and bellow 265 which 
again perrnits descent of the arm 26| sothat  the 
45 record grip235 contacts the next recordon the  
stack, af the same rime depregsing the  align- ' 
ment pin 559. 
Step XXIV 
5O Cam 477 (Fig. 26), by means of a rtse 695,-then 
again, causes evacuation of line'479 and reestab- 
lishment of the vacuum in the record gip 235; 
thus gripping the next record on the stack 241 
ready for-then ext.cycle 
55 Step xxv 
Cam 49 (Fig 29), by means of a drop 696; 
vents, line 497 and bellows 337, which is thus pre- 
pared for being compressed without resistancè 

arm. 26 I, thus lifting the record grip 235 a-lòfig: when motion is required of it from link 397. Be- 
vith the next. rcord' 246 held thereon bY sue- o fore this, the tone a-rm 309 was beingagainst 
tion, It.will be notëd that this récord is the top- pus1er bar 359by the vacuum which existedin 

most record on. the stack: 241. As.the topm6st 
record.is lifted: off, the rod559 wh:ch was:held 
down springs up through the record hbles posi  
tionedalong the center of. the stack. 
Séfo XVII 
Cam 45| (Fig. 27), by mean of a fise 679; evacï 

c5 

this bellows 387: 
te Xxw' 
Cam 489 (lig, 30), by-means of a.rise 697, evac 
uates the line 49£ and.bellows 376, wh:ch Col£ 
lapses, and, through link 867, rotates the puS 
bar 9  position the tone arm3gtOWard ply 

uates line483 and bellows 283: When thisbellows ing position as indicatedir/Fig. 11. Fiflall the ., 
collapses; if overcbmes the action ofbelloïzïs 29| 70 roller 385'agair touchesthe"edgë of the rëc5d: 
even though the  latter is undervacuïnn, be- 
cause of- the excess area' of bellowS 283. Thus Stop XXVII 
the rocker 23.1 is causedto draw over therod Drop 639 on'cam 45 (Fig:24) vents th,eline 
277 and swing post 227 along with arm 229 from 467. whichin.turn vents the bellows 327 fo allow 
the position shown in Fig. 3 fo the position shown.:75 - the tone arm 369to descend onto the record: 
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Step XXVIH 
Cam SS (Fig. 30), by means of a drop 699, 
vents line 49 and bellows 375, which a11ows re- 
turn of the push bar 359. The tone arm is free 
fo be fed across the record by the action of the 5 
record groove. 
Step XXIX 
Cam 461 (Fig. 23), by means of a drop 
vents the line 463 and the bellows 429 controlling 
the clutch il6, which stops the motion of the 
cam shaft i 13. It will be observed that this cam 
461 also vents the lines 617 and 519 and bellows 
543, thus reopening the interlock 545 so that the 
button 53 i may be pulled out at will. 15 
In the above it may be observed that a cam 
(Fig. 33) bas moved through a cycle but bas hot 
been mentioned in detail because its functions 
are only effective for "drop" recording operation, 
to be mentioned later. 20 
Successive records are played fïom the stack 
24 until if is exhausted. After the last side of 
the last record has been played and it has been 
dropped, the turntable 43 is turned to its 
right position by means of cam 45 as described .25 
under Step II, above. The record grip 
though having no record to pick up, will pass 
through its pick-up cycle and arm 229 will swing 
over as if to place a record on the turntable and 
then return to the Fig. 3 position, ali as described 
above. If may be noted parentheticaliy that 
though the record grip 237 will, in the absence of 
records 24, tend to adhere to part 4, neverthe- 
less the lifting action of arm 25| is strong enough 
fo break the connection. However, no record 
will be deposited on the turntable and, as the 
mechanism continues through its cycle, the push 
bar 359 will push the tone arm 359 to the posi- 
tion shown in Fig. 13 because the wheel 365 con- 
tacts no record edge. This allows an arm 4 ex- 40 
tending from the post 3 to contact an electric 
switch 43, preferably a so-called micro switch 
(see also Fig. 49) mounted on a bracket 42 on 
the frame 5, which switch opens the motor cir- 
cuit. From the above it will be clear that an 
operator after starting a playing sequence may 
leave the machine altogether and dismiss it from 
his mind and be assured that it wili properly stop 
at the end of a playing sequence. 
All of the played records appear in a stack in 50 
the drawer 37 (Figs. 3 and 48). It is important 
that this drawer be not withdrawn when the 
machine is in operation. For this purpose a 
switch 45 (see also Fig. 49) is placed behind the 
drawer to be closed when the drawer is shut for 55 
receiving records. This switch 46 is in the motor 
circuit and thus the mechanism cannot be ener- 
gized until the .drawer is in proper closed posi- 
tion. 
Also, as soon as the motor circuit is energized 60 
(drawer closed) a solenoid interlock 47 is caused 
to have its plunger 49 raised behind a latch 
the latter being attached to the drawer 37. Thus 
the drawer cannot be drawn open as long as the 
circuit is energized. This assures that no rec- 65 
ords will be dropped elsewhere than into the 
drawer. 
The practice of dropping one record fiat on 
another isa very satisfactory way of depositing 
records. This is because the vacuum release of 70 
the records from grip 235 is instantaneous over 
the entire gripped area. The records thereforè 
drop in a substantially horizontal position, trap- 
ping some air as a buffet. Under such conditions 
a record may be dropped from a substantial 75 

2O 
height onto a horizontal surface below if (such 
as a previously deposited record) without any 
damage whatsoever, because of the air cushion 
that occurs under the bottom surface of the 
scending record. The above holds true under 
any ordinary substantially level conditions of the 
machine. 
Next, if will be assurned that if is desired to 
play records made in the so-calied "drop" re- 
cording sequence, in which the sound sequence on 
the records is ruade successively on certain sides 
of all records and then successivey on the op- 
posite sides of all of said records. For this pur- 
pose the operator stacks the records with the 
first-to-be-played sides of ech record up, with 
the first record fo be played on the top of the 
stack and successive records therebelow so that 
the last record desired fo be played is on the 
bottom. It necessarily follows that the last-to- 
be-played sides of the records fo be played, face 
downwardly, and the ordered sequence of these 
sides is from the bottom up. This stack, minus 
the top record, is placed on the table 3, and the 
removed record is placed on the turntable 
Then the control button 53 of the "drop" 
cording valve } (Fig. 43) is pushed into the 
position shown in Fig. 43 which blocks line 553 
and opens line 5  9. The moved position of valve 
597 is hot shown in Fig. 49 but, in view of Fig. 43, 
the effect of moving it is obvious. This in effect 
cuis out all effective action of the cam 55 
cause line 63 (which if controls) is dead. Ai 
the saine rime line 59, which formerly was cut 
off, is operable, which makes effective the action 
of cam 57 above mentioned as having been in- 
effective during the "manual" recording cycle. 
Next the machine is turned on as before at 
the main switch 567 and the playing cycle for 
the top of the first record is as described under 
Steps I-VI above. The problem then is to turn 
this record over and drop it without playing its 
opposite side, because it is desired next to play 
the top side of the next successive record and so 
on through the stack. 
Since line 553 is blocked and the effective 
action of cam 5t]i .is cancelled, Step VlI of the 
above mentioned sequence is eliminated, which 
takes the operation directly from Step VI to Step 
VIII. It will be observed that Step ViI was re- 
sponsible for swinging the tone arm toward and 
into contact with the record for playing the bot- 
tom side of a record, which in this "drop" 
quence is hot desired. With Step VII eliminated 
and the turntable inverted, but belote the record 
is dropped, Steps VIII and IX occur in regular 
sequence but the tone arm is not pushed in be- 
cause of the absence of the action of cam 
In effect the playing rime for the underside of 
this first record is zero in the absence of Step VIL 
Then when Step X is approached, said cam 5 
(Fig. 33), becomes effective because its line 
has been opened by the operation of "drop" re- 
cording valve 57. Thus, assuming that Step IX 
has been completed, which normally would bring 
into action Step X, Step X cannot occur under 
action of formerly described cam 461 because 
cam 517 overrides its activities at the drop 625 
and rise 2] of cam 451. This is because cam 
has no drop and rise at this phase but holds its 
valve V in a non-venting position, that is, a 
position in which the line 519 is connected and 
carries a vacuum to the bellows 429 for operating 
the clutch i i . This aliows the cam shaft i i 3 to 
continue to rotate although Step X has been cut 
out. 
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Thus Step XI is instigated after elapse of 
short interval of rime required for the cam 
fo rotate an angular distance between the drop 
628 and the fise 027. Step XI, if will be recalled, 
.is the one that formerly instigated the playing of 
the top side of the second record, which is the 
desired operation in the present "drop" cycle 
sequence. Thus each complete cycle for each 
record involves the saine Steps I-XXIX as above 
mentioned, with the exception of Steps VII and X. 
Another desirable feature in a record changer 
is the ability fo repeat at will on a given side oî 
any record. The present machine also accom- 
plishes this by introduction of the second cam 
shaft 9 with the additional clutch 22 (Figs. 21, 
35-38 and 50). In this case the "drop" sequence 
valve 01 may be !eft in either its original position 
of lig. 49 or 50 fo play either a "drop" recording 
or a "manual" recording sequence. The only 
adjustment needed for repeating operation.is to 
pull up on the repeat button 03 , which resets the 
repeat valve 47 from the position shown in Figs. 
41 and 49 fo the position shown in igs. 42 and 
50. If will be recalled how the interlock 845 ullows 
such operation only during the periods when a 
record is being played (clutch 6 disengaged) 
and excludes the repeating operations during 
record changlng functions. As will appear, the 
second interlock 54 ! prevents this button 53  from 
being pushed in again whi!e the c!utch 6 is 
engaged. 
ligs. 35-38 and 50 will make the operation clear. 
Assume that a record is playing according to Step 
VIII or XXVII, mentioned above. The operator 
pulls out button 53. The recomections shown 
in P1g. 50 occur. Among the changes are that 
the lines 63, 67 of the sequence valve 597 now 
connect through ports 521 and 2 via line 510 
with the bellows 430 for operating the clutch 
of the cam shaft   9 whenever the sequence valve 
591 opens. This also makes it possible through 
line 511 fo evacuate bellows 839 of the interlock 
54 which then becomes operative. Another 
vacuum connection established is through line 
513 with the valve of cam 
The shift in the repeater valve 47 vents line 
41. It also connects line 5 through ports 469 
and 41, thus supplying the valve of cam 579. 
Another change is the venting of a part of line 
491 and establishment of a connection between 
line 555 and the remainder of line 91 (see ports 
499 and 500). This establishes a direct connec- 
tion between the valve of cam 583 and bellows 301. 
Another change is fo vent a part of line 
and to establish a connection between line 565 
and the remainder of line 49 (see ports 493 and 
524). This establishes a direct connection be- 
tveen the valve of cam 1 and the bellows 315. 
The above changes in effect substitute the oper- 
ation of cams 57, 579, 53 and 507 (on cam shaft 
 9) for cams 46, 465, 495 and 69, respectively 
(oncam shaft  3). These cams 51, 519, 503, 501 
are shown in gs. 5-8. During the repeat cycle, 
only these cams ], 9, 3, ] are moving,. 
clutch 22 being responsible for their operation. 
The formerly operating clutch   6 is inoperative 
and in open position, ifs control bellows 29 being 
vented. The recoection of ne ] through 
ports 2 and 2 cuts off the part of line 
extending fo the bellows 29 of clutch 6 and 
serres fo energize by evacuation line ] fo bel- 
lows , of the clutch 22. It will be remembered 
that the repeat valve ] cannot be pled out, 
by reason of the interlock 4, except when 
record.is playing,  the cam shaft$ will 

stand in one of-tvo positions corresponding 
playing a top or a bottom.side, of a r.ecord:One»:- 
position is that corresponding fo Step VIII, an¢. 
the other that corresponding to. Step 
5 Thus as soon as the repeat va[ve 41 : is pulled 
out, the actioz_ of clutch  2: is substituted 
action of clutch   6. 
The. operation of repeating the playing :of:. 
record is as follows: 
10 Step XXX 
This, step corresponds, fo Step II mentioned: 
above, except that, in view of the change at 
526, 521, 520. at the end of the: playing of: 
15 record sequence, valve 51 instigates operationof: 
clutch 122 (through operaion of:-beltows 
instead of clutch  6 (through operation:oZl blr 
lows 429). 
Step: XXXI 
20 As cam shaft 119 starts fo rotate, cam 5t il  
35), through a fise 1{}3, maintains a vacuumin 
line 575 through- the connection' 513. in the saine 
manner that cm 46 I- maintained it when- the. 
cam shaït I 13. was. rotating 
25 
Step XXXII 
Rise 105 on cam 579 (ig. 36)' causes evacuution 
aï line 58J and thus also part , oï line 46-7, 
ports 469 and 478). This applies vacuum=to tle 
30 bellows 321 which is responsible forliftingtlïe 
tone arm us.in Step IV above 
Step XXXIII 
ise 71. oncam 8 (ig. 3) also. evacuates 
35 line E85, which evacuates part of:line 49T, (see 
ports 499.and E0O), thus evacuating bellows $81 . 
This causes return oï the toue arm toward start- 
ing position (see Step V above).. 
40 Step XXXI.V 
A drop 19 on cam ES (ig. 37) vents:line 8: 
and part of 491 thus venting the bellows:3] 
which returns the toue arm 309to ifs. startin= 
positicn. Actual retn is-effected by the ris 
45 portion Tll on cam 8 (g. 38), which oeuses:: 
evacuation oï line 589 and part of line 491 (se. 
ports 93 and E24). The evacuated part oï line 49 
evacuates bellows 3TE, which, by means of:: the 
push bar 39, drives the toue arm horizontally.- 
50 in toard the record (see Step 
Step XXX 
A drop 113 on cam E19. (ig. 36) vents: ne58:l/ 
and part of 461through connected pos 41 and: 
55. 469. is vents thebellows 321, thus pertti:.: 
the toue arm fo descend so that the neee: en 
ters the record track. 
Step XXXVI- 
60 A drop 115 on cam E81 (ig. 38) vents line 
and part of line 491 (see ports 493 and 5-24) 
which vents the bellows 31E. This retns 
ph bar 3E9. It will be remembered, thut. the 
toue arm now is free oï the ph bar and is being 
65 advanced by the record, track as in Step IX 
Step II. 
Step XXXVII 
Fnally, drop 11] on cam Ell (g. 35): vents: 
lines E13, EI and 51T. Ts vents thebellows 
70 430 oï clutch 122, which reopens this clutch and 
stops the cam shaft 119.. It also vents the bel: 
lows E9, which withdraws the interlock 41 so:= 
that, if the operator desires, he may push in the 
repeat butin E31 and. end the. repetition. 
75 the.operator: does hot push in. the: boEton 5 
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the mechantsm will go on repeating (through 
operation of the automatic sequence valve 597 by 
the tone arm 309) and will continue fo repeat 
Steps XXX-XXXVTT. 
IL wfll be noted in Figs. 35-38 that only 180 ° 
of cam shaft rotation have been necessary 
for the above mentioned actions in Steps 
XXX-XXXVII. The various primed numerals 
on these cams correspond fo the similar unprimed 
numerals indicating rises and drops distributed 
throughout the remaining 180 ° for repeating the 
action. This allows one revolution of the cam 
shaft I 19 fo effect two repeat actions, which is fo 
say that the Lime required for repeat sequences 
(exclusive of the record playing itseif) is re- 
duced by one-half, assuming the same speed re- 
duction in gear train ,41, ,39 as is used in gear 
train 409, 407. IL will be understood that fur- 
ther reduction in Lime could be effected by 
changing the speed values of the gear train 
44 I, 439. 
IL may be noted that, when the repeat cycle 
button 531 is returned, the machine will continue 
fo play the record sequence where iL left off when 
the repeat cycle button was pushed in. IL should 
be understood however that any repeat cycle once 
started will go on fo the end of the playing of a 
given side of a record. 
If the operator desires not fo wait out the 
playing of a given side of a record until the se- 
quence valve 597 is operated by the tone arm 309, 
he may press the button 515 for reject valve 513 
(Figs. 39, 49 and 50). Valve 613 by-passes the 
sequence valve 597 and has the effect of im- 
mediately starting over a repeat operation. The 
operator can also stop the playing of any record 
aL any point by operating the reject valve 513 
and, by pushing in the button 531, instigate the 
original sequence of operation. 
Thus the operator may reject the playing fo 
completion of a given side of any record by push- 
ing the reject valve 613. If the machine is in 
adjustment for "manual" recording, and the flrst 
side of a record is being played, the tone arm 
will be returned and, since the repeat button 531 
is pushed in, the record will proceed fo turn over 
for continuation of the sequence of play. If un- 
der these conditions the machine is set for play- 
ing "drop" recordings, then the sequence is picked 
up so that the record is turned over and dropped. 
When the machine is set for "manual" recording 
and a bottom side of a record is being played, 
thenoperation of the reject valve 513 will pre- 
vent completion of the playing of that side, 
turn the tone arm to starting position and drop 
the record. In addition, the next record will 
corne on in sequence. These variations will be 
clear from a description of the cycle already 
given. 
Fig. 52 shows al electrical circuit for providing 
additional features which may ?»e desirsble in 
many embodiments of the invention. By ils 
means a turn-off operation .may be effe.cted aL 
any instant dtring ils action, excluding periods 
when a record is heing inverted or transported. 
IL precludes dropping of a record during any 
inverting or transporting ioeriod. For this pur- 
pose an additional stop switch 7 I,, which is nor- 
mally closed, maintains a circuit across the power 
line 721 and through the cofl of a magnetic switch 
723. This 'circuit is indexed 725, switch 719, 727, 
729, one set of contacts 731 of magnetic switch 
733, line 735 through the cofl 737 of magnetic 
switch 723 and fo the other side of the pGwer line 
72 Coil 749 of swiDch 733 is also energized 

if 'switches 567 and 645 are closed (not lines 747, 
745 and 743). Thus as long as the switch 719 
remains closed, .magnetic switch 723 wfll remain 
closed and hold a circuit through ils double set 
5 of contacts 739. IL may be noçd also that as 
long as the motor circ.uit is closed, a pilot li.ght 
741 wfll burn. 
When the stop switch 719 is opened, ,both 
switches 723 and 733 are opened. The starting 
10 switch 557 which is normally open serves when 
closed to close the switches 723 and 733. Thus 
vhen switch 557 is closed, 'ctuTent flows over line 
743, drawer switch 645 (if closed), line 745, 
switch 567, line 747, coil 749 (oî switch 733), 
15 line 729, contacts 731 of magnetic s.witch 733, lin 
735 and cofl 737. Switch 537 is o the momen- 
tary conta'ct type and as soon as it is closed, a 
holding .circuit is established over lines 745, sWitch 
645, 743, 751, closed contact "30 of magnetic 
20 switch 733, lines 753, 747 fo coil 719, line 727, then 
closed switch 719, line 725 fo power line 721. 
An additional bellows znechanism 755 is pro- 
vided for operating a switch 757 connected across 
the stop switch 719. When the .ïoelloevs 755 col- 
25 lapses und.er vacuum the switch 757 closes and 
vice versa. Thus the vacuum line 759 of the 
bellows 755 proceeds fo line 67 which, iL will 
,be recalled, evacuated .bellows 429 and 430 which 
respectively ,controlled the clutches 116, 122, 
3o pending upon the position of the repeat valve 
471. Thus, iL wfll be seen that operation of the 
switch 757 overrides the action of the stop switch 
719 fo maintain the apparatus rurming, shouid 
the stop switch te opened, so long as either of 
35 said cutches 116 and 122 is closed. Since the 
closure of the said clutches is responsible for the 
operation of the .cam shafts 113, 119, and the 
cam shaft operations are responsible OEor various 
operations in ,connection with the records, iL will 
40 be seen that it vould Be impossible for the ma- 
chine fo shut off from switch 719 while the rec- 
ords are being transported or inverted, although 
switch 719 may aL any Lime be o,perated during 
playing oî a record fo instigate the shut-off event 
45 which wfll occur immediately. 
On the other hand, ,whenever the vacuum is 
released in :bellows 429 and 430 (by release in line 
617), iL will also .ïoe released in line 759 and in 
the said additional ellows 765. This reopens 
50 the switch 757. Hence if and when switch 719 
is reopened, the magnetic switches 73'3 and 723 
may reopen to stop the a'ction. Thus, if the stop 
switch 719 is opened while music is being played, 
the music is stopped because no record is being 
5 inverted or transported whfle this switch 719 is 
open. AL any other Lime the machine will con- 
tinue fo o.perate untfl inverting or transporting 
operations on the records are ended, after which 
the machine may te stopped. 
60 In Fig. 52 the tone arm switch 643 is shown 
as being in series with the main line 721 and ils 
effect is aL the oroper Lime in the cyclic oper- 
ation, as has be.en made clear, fo stop the .ma- 
chine. This cannot oc.ur aL any Lime during 
6 which records are being inverted or transported. 
Briefly, the machine can only stop aL the zero 
positions of the .cam shafts 113, 119, which are 
the positions assumed by them when the clutches 
116 and 122 are open. 
70 Although the pecific embod$ment of the in- 
vention refers to hinged bellows mchanisms for 
maintaining a partial va.cuum or suction, iL will 
be clear that other suction units may be substi- 
tuted, such as, lot example, evacuated cylinders 
7. with pistons, flexiï01e diaphragms, metallic 0el- 



lows and .the like, or even centrif, ugal vacuum 
meal. 
The va'cuum-operated mechanism bas idel 
operating characteristics for the purposes in 
hand. This is because ,by valve action a vacuum 
may be increased and decreased in a manner te 
produce the most favorable motion changes in 
'the shortest rime without jarring if the records 
and playing çarts. If will be ,clear, however, 
that many of the f.eatures of the invention may 
be carried out y electri'cal equiialents. 
A most ilî.portant broad ïeature of the inven- 
tion is the use of the invertible turntable, includ- 
ing means for attracting a record thereto, said 
turntable being of a diameter less than the inside 
diameter of the sound track; whereby upon in- 
version if the turntsble and "hanging" of the 
attracted record, the underside of the record is 
exposed .upward for application of the tone arm, 
and whereby the played record may subsequently 
be simply released for detaching it frein the 
turntable. This construction makes if mechani- 
cally ïeasible and conveniint te ïeed records suc- 
cessively ïrom a stack te the turntable when 
upright, and te have these conveniently suc.ces- 
sively »emoved frein the inieited turntable after 
playingi 
Another important ïeature of the constructiin 
is that the timing of the playing of successive 
records may conveniently be switched from a 
playing of successive opposite sides of a series 
("manuar' recording) or playing of successive 
corresponding sides of a series ("diop" record- 
ing). In this connection if wfll be noted also 
that regardless of whether "manual" or "drop" 
recordings are being played, the gravity-pressed 
tone arm applies exactly the same pressure and 
riding characteristics of the needle in the record 
groove, regardless of which side of a record is 
being played. For example, in certain former 
machines a gravity pressure was used on one side 
of a record and a spring pressure on the other 
side, which resulted in different playing char- 
acteristics. 
Another advantage is the combination with the 
above of repeater means. The various safety 
characteristics and means for maintaining maxi- 
mure simplicity of operation ïor the user need not 
be reiterated here, being clear from the above 
description. 
If wil]U be seen that the invention is fool-proof. 
For example, aïter a first record has been applied 
fo the turntable, the tone arm need not have 
its needle applied to the first part oï the record 
groove ïor starting, but starting may be initiated 
in the middle oï the groove. Also, the tone arm 
may be manually picked up at any rime while 
playing any side oï any record and returned 
manually ïor repeating a sound phase (as on an 
ordinary phonograph) without in the least dis- 
turbing any of the sequence uctivities of the 
automatic parts oï the muchine. This is because 
the automatic sequence operation is ïree oï any 
connection with the swinging action of the tone 
arm during playing, all sequential operation being 
held in abeyance while the tone arm is playing. 
In view oï the above, it will be seen that the 
several objects oï the invention ure achieved and 
other udvantages results attuined. 
As many changes could be ruade in the above 
constructions without departing from the scope 
oï the invention, it is intended that all marrer 
contained in the above description or shown in 
the accompanying drawings shall be interpreted 
as illustrative and not in a limiting sense. 
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We claim: 
1. In a record changer, an invertible turntable, 
means adjacent said turntable ïor holding a 
supply of records, transïer means adapted te 
5 transfer a record from said supply to said turn- 
table, means for rotating said turntable, vacuum 
means associated with the turntable for attract- 
ing the record fo the turntable with a force 
greater than the weight of the record, means 
10 for inverting the turntable with the vacuum- 
attracted record, and means ïor subsequently 
breaking the vacuum while the turntable is in- 
verted in order to release the record. 
2. In a record changer, a turntable, means for 
15 successively transferring records ïrom a supply 
fo said turntable, means for rotating said turn- 
table, vacuum means embodied in the turntable 
for attracting te the turntable each successively 
applied record with a force greater than ifs in- 
20 dividual weight, means ïor moving a tene arm 
into playing Position with respect te the record 
on the turntable while rotating te play the record 
and subsequently te remove the tone arm there- 
from, means for inverting the turntable With the 
25 attracted record while maintaining the vacuum, 
and means for subsequently breaking the vgcuum 
whfle the turntable is inverted in order te 
lease the record. 
3. In a record changer, a rotary turntable, 
30 means for successively transïerring records from 
a supply te said turntable, vacUum-operàted suc- 
tion means embodied in the turntableïor holding 
te .the turntable each record applied thereon, 
automatically operative tone arm means-movable 
35 into position te play the upper side of the record 
after application te the turntable and thereafter 
movable te recede and clear thereïrom, means 
for inverting the turntable whfle holding the 
record by suction, said automàtic tone arm means 
40 being adapted thereafter te be applied te the 
other side of the record te play if and then alito- 
matically te recede and clear thereïrom, and 
means for thereafter breaking the vacuum fO re- 
lease the record ïrom the inverted turntable. 
45 4. In a record changer, a rotary turntable, 
means for successively transïerring records from 
a supply te said turntable, a suction area defined 
by resilient lip means on the turntable, vacuum 
means connected with the area defined by the 
50 resflient lip means for attracting te the turntable 
each record applied thereon over the lip, means, 
automatically operative tone arm means movable 
into position te play the upper side of the record 
aïter application te the turntable and thereaïter 
5 movable te recede thereïrom, means for invert- 
ing the turntable while maintaining the vacuum 
te hold the record by suction, said automatic tone 
arm means being adapted te be applied te the 
other side of the record te play if and then auto- 
60 matically te recede therefrom, and means for 
thereaïter breaking the vacuum for releasing the 
record from the inverted turntable, the degree 
of vacuum maintained beïore being broken being 
such that the attraction between the record and 
65 the turntable is greater than the weight of a 
record plus the force applied te the record by the 
tone arm means. 
5. In an automatic record changer, a rotary 
and invertible turntable, suction means em- 
70 bodied in said turntable for attïactively holding 
a record thereto se as te support and drive the 
saine in a given direction of ifs upper side when 
the turntable is upright or inverted, a gravity- 
operated tone arm pivoted adjacent the turn- 
75 table for application te the upper side of a record 
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on the turntable, pneumatic means for holding 
said tone arm ai an elevation higher than that of 
the upper side of the record, pneumatic means for 
moving the tone arm laterally toward the record 
and thereafter gravitationally applying if fo the 
groove of the record, means responsive fo a 
comp]ete swing of the tone arm in playing the 
record fo raise the tone arm and swing if latera]ly 
therefrom, means for inverting the turntable with 
the record, selective means for thereafter either 
dropping the record or repeating the p]aying 
action of the tone arm on the other side of the 
record, and means in the latter contingency for 
dropping the record after the tone ar.m has played 
it the second rime and receded therefrom. 
6. In a record changer, a rotary and invertible 
turntable, attracting means embodied in said 
.turntable for holding a record thereto so as fo 
 support the same when the rotary turntable is 
upright or inverted, atone arm, means adjacent 
said turntable movably supporting said tone arm 
for application fo the upper playing side of a 
record on the turntble, means for initia]]y hold- 
ing said tone arm up above the playing surface of 
the record, means for automatically first moving 
the tone arm lateral]y toward the record and then 
dropping and applying the tone arm fo the play- 
ing surface, means responsive fo final playing 
movement of the tone arm fo raise if and retract 
if from the record, means for thereafter auto- 
matically inverting the turntable fo invert the 
record, selective means for thereafter either re- 
leasing the record or repeating said automatic 
playing action of the tone arm on the inverted 
upper playing surface of the record, and means 
which in the latter contingency releases the rec- 
ord after it has been played the second rime by the 
tone arm. 
7. In a record changer, a rotary and invertible 
turntable of a diameter not greater than the hub 
of the record, vacuum means embodied in the 
turntable for attractive]y holding fo the turn- 
table a record deposited thereon, a vacuum- 
operated tone arm mounted for swinging move- 
ment from a retracted position fo record p]aying 
position fo p]ay the top side of the record when 
the turntable is upright, vacuum-operated means 
for retracting the tone arm from the top of the 
record after the latter has been p]ayed, vacuum 
means for inverting the turntab]e and the record 
aïter the tone arm has been retracted, means 
responsive fo inversion of the turntable for caus- 
 ing the tone arm again fo p]ay the record after 
it has been inverted, said vacuum means con- 
trolling the tone arm allowing the tone arm fo 
rest against the record by gravity only during 
playing, regardless of which side of the record 
is being played. 
8. In a record changer, a rotary and invertible 
turntab]e oï a diameter not greater than the hub 
of the record, suction means embodied in the 
turntab]e for attractive]y holding fo the turntab]e 
 a record deposited thereon, atone arm mounted 
ïor swinging movement from a retracted posi- 
tion fo record playing position to play the top 
side of the record when the turntable is upright, 
means for retracting the tone arm from the top 
of the record after the latter has been played, 
automatic means for inverting the turntable and 
the record after the tone arm has been retracted, 
automatic means for causing the tone arm fo p]ay 
the bottom of the record after if bas been in- 
verted, said tone arm being pivotal]y mounted 
and he!d against the record by gravity only, re- 
gardless of which side of the record is being 
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played, said suction means being adapted to hold 
the inverted record fo the turntable despite the 
gravity force of the record and the tone arm, 
and means for re]easing the suction fo drop the 
 record from the turntable after the tone arm 
has been retracted subsequent]y fo playing the 
bottom of the record. 
9. In a record changer, a rotary record-sup- 
porting turntable, said turntable extending 
10 radially not further than the blank hub oortion 
of a record, a cradle for said turntable, means 
pivoting the crad]e for inverting the turntable, 
the center line of the pivoting means being sub- 
stantia]ly in the central plane of a record sup- 
15 ported upon the turntable, drive means carried 
by the cradle for turning the turntable, a rotary 
ïriction member for said drive means caried by 
and extending from one end of the crad]e beyond 
the edge of a supported record, said friction 
20 member being rotary on an axis offset from the 
plane of a supported record, a drive shaft extend- 
ing transversely fo the center line of the pivot- 
ing means and offset from the edge of a supported 
record, and a pair of friction members rotary 
25 with said drive shaft and spaced on opposite 
sides of said center line, the friction member car- 
ried by the cradle being movable, upon inversion 
of the cradle and turntable, from a position en- 
gaging one friction member on the drive shaft 
30 to a position of engagement with the other fric- 
tion member of said drive shaft, whereby in- 
version of the tuImtable will cause a reversal of 
rotation thereof with respect fo said cradle but 
will bring about a ]ike rotation thereof when 
35 viewed from one side of the record. 
10. In a record changer, a rotary record-sup- 
porting turntable, said turntable extending 
radially not further than the b]ank hub portion 
of a record, a beam-like support for said turn- 
40 table which support clears the edge of the record, 
means pivoting the beam for inverting the turn- 
table, the center line of said pivoting means being 
substantia]]y in the central plane of a record 
supported upon the turntable, drive means on 
said support ïor turning the turntab]e including 
45 a friction cone extending from one end of the 
support beyond the edge of a supported record, 
said cone being rotary on an axis offset from the 
plane of a supported record, a drive shaft ex- 
tending transversely to the center line of the 
:, pivoting means and offset from the edge of a sup- 
ported record, and a pair of friction cones rotary 
with said drive shaft and spaced on opposite sides 
of said center line, the friction cone extending 
from said support being movable, upon inversion 
55 of the support and turntable, from a position en- 
gaging one friction cone on the drive shaft fo a 
position of engagement with the other friction 
cone of said drive shaft, whereby inversion of the 
turntable wi]l cause a reversal of rotation thereof 
60 with respect fo said support but a ]ike rotation 
thereof when viewed from one side of the record. 
11. In a record changer, a rotary turntable 
of a diameter less than the inside diameter of 
the playing grooves on records, suction means 
65 embodied in said turntable for attracting a record 
thereto with a force exceeding that of gravity 
on the record, said turntable being carried by 
an invertible crad]e beam pivoted substantially in 
he plane of a record carried by the turntable 
70 and beyond its outer edge, drive means on the 
beam ïor rotating the turntab]e, and mechani- 
cal means for actuating said drive means and for 
automatical]y reversing the rotation of a record 
on the turntab]e with respect fo the crad]e beam 
75 when he latter is inverted. 
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12..In a record changer, .a rotary turntable 
of a diameter less thon the inside diameter of 
the playing grooves on records, vacuum means 
associated with said turntable for attracting a 
record thereto with a force exceeding that of 
gravity on the record, said turntable being car- 
ried by an invertible cradle beam pivoted sub- 
stantially in the IMane of a record on the turn- 
table and beyond ifs curer edge, means carried 
by the beam for supplying vacuum fo the table, 
Irive means carried in part by the beam for driv- 
ing the turntable, and a mechanical connection 
in the drive means for automatically reversing 
the dirCtiÙn of rotation of a record on the turn- 
table with respect to the cradie beam when the 
latter is inverted. 
13. In a recordchanger, a rotary turntable of 
a diameter less thon the inside diameter of the 
playing grooves on records, means embodied in 
satd turntable for attracting a record thereto 
with a ïorce exceeding that .oï gravity on the 
record and any parts pressed against it, said 
turntable being carried by an invertible cradle 
beam.pivoted substantially in the plane of a 
record carried by the turntable and beyond ifs 
outer edge, means ïor automatically reversi.ng the 
rotation of the turntable and record wiih respect 
to the cradle beam when the latter is inverted, 
atone arm mounted fo swing substantially 
paral!el to and above the record and fo be verti- 
calty movable ïrom a position with its needle 
above the record groove to a position with the 
needle in the groove, a push bar ïor the tone arm 
mountcd ïor movement parallel fo the plane of 
the record ïrom a retracted position fo a position 
engaging its edge, said push bar being adapted 
fo move said tone arm when elevated to a posi- 
tion with ifs needle near the edge of the .record, 
means for subsequently lowering the tone arm 
to position its needle in the groove of the record 
whereupon the tone arm is ïed across the record 
by action of the groove, means ïor returning the 
push bar to ifs initial retracted .position, means 
responsive fo movement of the £one arm to its 
final position in sald groove for raising the tone 
arm and returning it toits initial position clear 
of the record, means for automatically invert- 
tng .said cradle beam with the turntable and 
s.ttached record after said return of the tone arm, 
means ïor automatically repeating the stated op- 
erations oï the tone arm and the push bar wlth 
respect fo the thon turned upper side of .the 
record, means for thereaïter releasing the record 
ïrom the inverted turntable, means ïor re-in- 
verting and reversing said rotation oï the turn- 
table to set the ttu'ntable upright for receiving 
s,nother record, record transfér means mounted 
for swinging movemeni between and over a rec- 
ord siack and the turntable includingrecord 
attracting means, means for applying said last 
attracting means to an uppermost record on the 
stock, lifting said record, swinging if over the 
turntable and depositing il thereon, removable 
catch means below the turntable for receiving 
released records, a circuit for energizing the rec- 
ord changer, and switch means in sald circuit 
adapted tobe closed when the catch means is 
in position for receiving records but tobe opened 
when said catch means is removed. 
14. In a record changer, a rotary turntable, 
means emboded in said turntable or attracting 
a record thereto with a ïorce exceeding that of 
gravity on the record, means for playlng a record 
on the turntable, inverting reans for the turn- 
table operative aïter the record bas been played, 
means for releasing the attraction on the record 
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::after the turntable has been inverted, :remowlle 
catch means below 'the turntable for receiving 
released records, a circuit ïor energizing the 
record changer îor the functions stated, and 
5 switch means in said circuit-adapted fo be closed 
when the catch means is in record-receiving 
position, but adapted fo be opened when said 
catch means is removed. 
15..In a record changer, a rotary turntable, 
10 means embodied in said turntable ïor attracting 
a recörd thereto-with .a ïorce exceeding that of 
gravity on the record, means ïor playing a record 
on the turntable, inverting means for the turn- 
table: operative aïtcr the record has been played, 
15 means ïor releasing the attraction on the record 
aîter the turntable has been inverted, removable 
catch means below the tmmtable for receiving 
released records, a circuit for nergizing :the 
.ecord changer or perîorming the functions 
 2O stated, switch means in said circuit adaptcd :to 
be closed when the catch means is in record-re- 
ceiving position but adapted fo be opened when 
said catch means is removed, means for preent- 
OEng removai oï said catch means except when 
25 said ,switch is open, and a manually controllable 
.main switch for said circuit. 
16. In .a record changer, a rotary turntable, 
. means ,embodied in said turntable ïor attracting 
a record thereto with a .ïorce exceeding that of 
3O gravity-on the record, means ïor playing a record 
on the turntable, inverting means ïor the turn- 
table operati:¢e aïter the record has been played, 
means for releasing the -attraction on the record 
af, ter .the turtable bas been inverted, means for 
35 .again turning said turntable upright, means.for 
attracting another record ïrom a supply stack 
adjacent the turntable and .applying it fo the 
:.pright turntable, .removable catch means below 
the turnta.ble îor receiving released records, .a 
4O circuit for energizing the record changer for.per- 
.fornng the ïunctions stated, swltch means: in 
said circuit ada.pted to be closed when the catch 
means is in record-receiving position .but-adapted 
to be opened when said catch means is removed, 
45 means for preventing removal of said catch 
means except when said switch is open, and a 
manua.lly controllable main switch for .said cir- 
cuit. 
17. In a record changer, a rotary turntable, 
vacuum-operated means .embodied in said turn- 
table for.attracting a record thereto with a. force 
-exceeding that.of gravity on the record,, vacuum- 
operated tone arm .means îor çlaying a record 
on the turntable, vacuum-operated inverting 
55 ,means ïor the turntable operative after the rec- 
ord bas been played, means or .releasing the 
vacuum attraction on the record äfter the turn- 
table bas been inverted, a manuaily removable 
drawer below the turntable ïor receiving released 
6o records, a vacuum purnp for said vacuumoper- 
ated elements, a motor driving the pump, an 
eletrlc circuit ïor the motor, a manually .oper- 
ated main switch in said circuit, .automatlc 
switch means in said circuit adapted fo be closed 
by and when the drawer is in record-recetving 
position but adapted fo be opened by and when 
said drawer is removed, and solenoid-operated 
ïatch means connected wlth the drawer and ener- 
gized by the circuit for preventing manual 
removal o: said drawer except whensaid swih 
's open. 
18. n a record changer, a rotary inverttble 
'turntable, means îor transerring records suc- 
cessiely ïrom a supply to the turntablé, means 
embòied in the turntable ïor holding the records 
thëreon, means for successively lnverting 'he 
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31 
turntable with the records, means operative te 
release the records from the inverted turntable, 
a tene arm mounted to swing in a plane sub- 
stantially parallel fo and above the plane of a 
record on the turntable, said tene arm havinga 
needle, pusher means for the tone arm movable 
from a retracted position to a limiting position 
determined by the edge of a record to position 
the needle of the tene arm at the outer edge of 
ifs record groove, means for returning said 
pusher means to retracted position, means for 
lowering the tone arm te position the needle ir 
the groove te play the record and allow the 
groove te feed the tone arm across the record, 
sequence means for controlling successive appli- 
cations of records te the turntable, inversion of 
the turntable, movements of the tene arm and 
pusher means, and the releasing of records from 
the inverted turntable, and control means for 
initiating action of said sequence means, said 
control means being operated by the tone arm 
when the latter is in an ultflmate position of the 
same. 
 19. In a record changer, a rotary invertible 
turntable, means for transferring records succes- 
sively from a supply fo the turntable, means 
embodied in the turntable for holding the records 
thereon, means for successively inverting the 
turntable with the records, means operative to 
release the records from the inverted turntable 
ai a later stage, atone arm mounted for more- 
ment into and out of record playing position for 
playing the top of a record on the turntable 
either when the turntable is upright or inverted, 
a plurality of selective manually controlled alter- 
natively operable sequence means either of which 
is adapted for controlling successive applications 
of records te the turntabte, movement of the tone 
ara to play the top of a record when the turn- 
table is upright, and inversion of the turntable; 
one of said sequence means being adapted there- 
after fo cause application of the tene arm to the 
top of the inverted record and thereafter fo cause 
release of the record after if bas been played; 
the other sequence means being alternatively 
operable te cause release of the record without 
application of the tene arm te the top of the 
inverted record. 
20. In a record changer, a rotary invertible 
turntable, means for transferring records succes- 
sively from a supply fo the turntable, means 
embodied in the turntable for holding the records 
thereon, means for successively inverting the 
turntable with the records, means operative fo 
release the records from the inverted turntable 
ai a later stage, a tene arm mounted te swing 
in a plane substantially parallel fo and above the 
plane of a record on the turntable, said tone arm 
having a needle, pusher means for the tone arm 
movable from a retracted position to a limiting 
position determined by the edge of a record te 
position the needle of the tone arm af the outer 
edge of ifs record groove, means for returning 
said pusher means te retracted position, means 
for lowering the tene arm fo position the needle 
in the groove to play the record and allow the 
groove te feed the tene arm across the top of the 
record either when t.he turntable is upright or 
inverted, a plurality of selective manually con- 
trolled alternatively operable sequence means 
either of which is adapted for controllh]g suc- 
cessive applications of records fo the turntable, 
movement of the tene .arm to play the top of a 
record when the turntable is upright, and inver- 
sion of the turntable; one of said sequence means 

being adapted thereafter to cause application of 
the tone arm to the top of the inverted record 
and thereafter fo cause release of the record after 
it bas been played; the other sequence means 
5 being alternatively operable to cause release of 
the record without application of the tone arm 
te the top of the inverted record. 
21. In a record changer, a rotary invertible 
turntable, means for transfem-ing records suc- 
10 cessively from a supply to the turntable, means 
embodied in the turntable for holding the records 
tlereon, means for successively inverting the 
turntable with the records, means operative te 
release the records fïom the inverted turntable 
15 at a later stage, a tone arm mounted to swing 
in a plane substantially parallel to and above 
the plane of a record on the turntable, said tone 
arm having a needle, pusher means ïor the tone 
arm movable from a retracted position to a limit- 
20 ing position determined by the edge of a record 
to position the need!e of the tone arm ai the outer 
edge of its record groove, means for returning 
said pusher means to retracted position, means 
for lowering the tone arm te position the needle 
25 in the groove fo play the record and allow the 
groove to feed the tone arm across t.he top of the 
record eit*her when the turntab!e is upright or 
inverted, a plurality of selective manually con- 
tro]led alternatively operable sequence means 
30 eifher of which is adapted for controllIng suc- 
cessive applications of records te the turntable, 
movement of the tone arm fo play the top of a 
record when the turntable is upright, and inver- 
sion of the turntable; one of said sequence means 
tf5 being adapted thereafter to cause application oï 
the tene arm to the top of the inverted record 
and thereafter fo cause release of the record aftèr 
if bas been played; the other sequence means 
being alternatively operable to cause release of 
40 the record without application of the tone arm 
to the top of the iïverted record, and stop means 
engageable by said pusher means in an ultimate 
position of the latter in the absence of a record 
on the turntable, whereby the apparatus is 
45 stopped. 
22. Lu a record changer, a rotary invertible 
turntable, means for transferring records suc- 
cessively from a supply to the tuïntable, means 
em,bodied in the turntabl.e for holding the records 
50 thereon, means for successively inverting the 
turntable with the records, means operative te 
release the records fïom the inverted tumtable 
at a later stage, a tone arm mounted so that it is 
adapted te be moved to pla_y the top of a record 
55 on the turntable either when the turntable is up- 
right or inverted, a plurality of selective manu- 
ally controlled alternativeiy operable sequence 
means either of which is adapted for controlling 
successive applications of records to the tutu- 
60 table, movement of the tone arm to play the top 
of a record wh.en the turntable is upright, and 
inversion of the turntable; one of said sequence 
means being adapted thereafter to cause appli- 
cation of the tone arm to the top of the inverted 
65 record and thereafter to cause release of the 
record after it bas been played; the other se- 
quence means b.ein alternatively operabie to 
cause release of the record without application 
of the tene arm to the top of the inverted record; 
70 and manually control!a,b!e repeater means opera- 
tire in connection with either of said sequence 
means for repeating the playing of either side of 
any record on the turntabie. 
23. In a record changer, a ïotary invertibie 
75.turntable, means for transferring records suc- 
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cessiely from a supply to the turntable, means 
embodied in the turntable for holding the records 
thereon, means for successively inverting the 
turntable with each record, means operative to 
release each record from the inverted turntable 
ai a later stage, atone arm mounted fo swing in 
a plane substantially parallel fo and above the 
plane of a record on the turntable, said tone arm 
having a needle, pusher means for the tone arm 
movable from a retracted position fo a limiting 
position determined by the edge of a record to 
position the needle of the tone arm at the outer 
edge of ifs record groove, means for returning 
said .pusher means to retracted position, means 
for lowering the tone arm to position the needle 
in the groove fo play the record and allow the 
groove fo ïeed the tone arm across the top of 
the record either when the turntable is upright 
or invered, a plurality of manually selective 
alternatively operable sequence means either of 
which is adapted for controlling successive ap- 
plications of records to the turntable, movement 
of the tone arm fo play the top of a record when 
the turntable is upright, and inversion of the 
turntable; one of said sequence means being 
adapted theïeafter to cause application of the 
tone arm fo çhe top of the inverted record and 
thereafter to cause release of the record after 
if has been played; the other sequence means be- 
ing alternatively operable fo cause release of the 
record without application of the tone arm to the 
top of the inverted record, and manually con- 
trollable reject means for initiating operation of 
the sequence means at any desired rime before 
the tone arm does so ai the end of ifs playing 
fraye!, whereby desired portions of playing action 
of the tone arm may be skipped. 
24. ï(n a record changer, a rotary invertible 
turnta.ble, means for transferring records suc- 
cessive!y from a supply fo the turntable, means 
embodied in the turntable for holding the records 
thereon, means for successively inverting the 
turntab!e with each record, means operative fo 
reiease each record from the inverted turntable 
ata later stage, atone arm mounted to swing in 
a plane substantially parallel to and above the 
plane of a record on the turntable, said tone arm 
having a needle, pusher means for the tone ara 
movable from a retracted position to a limiting 
position determined by the edge of a record to 
position the needle of the tone arm at the outer 
edge of ifs record groeve, means for returning 
said pusher means, fo retracted position, means 
for lowering the tone arm fo position the needle 
ïn the groove fo play the record and allow the 
groove fo feed the tone ara across the top of the 
record either when the turntable is upright or 
inverted, a plurality of manually selective alter- 
natively operable sequence means either of which 
is adapted for controlling successive applications 
of records fo the turntable, movement of the tone 
arm fo play the top of a record when the turn- 
table is upright, and inversion of the turntable; 
one of said sequence means being adapted there- 
after to cause application of the tone arm to the 
top of the inverted record and thereaïter to 
cause release of the record aïter it has been 
played; the other sequence means 'being alter- 
natively operable fo cause release of the record 
without application of the tone arm fo the top 
of the inverted record, manually controllable re- 
ject means for initiating operation of the se- 
quence means at any desired rime before the tone 
arm does So ai the end of ifs playing travel, 
whereby desired portionsof playing action of 

the tone arm may be skipped, and manually 
lective repeater means operative in connection 
with either of said sequence means for repeating 
the playing of either side of any record on the 
5 turntable. 
25. In a record changer, a rotary invertible 
turntable, transfer means for successively trans- 
ferring records ïrom a record supply to said urn- 
table, means embodied in the turntable for at- 
10 tracting records to the turntable with a :force 
greater than the weight of a record, means for 
verting the turntable and automatically control- 
ling the direction of its rotation, means for later 
re!easing attraction on the record under condi- 
15 tions of turntable inversion, a tone reproducer 
mounted for movement across the face of .a re- 
cord on the turntable whether the latter is 
right or inverted, a sequence means for control- 
ling successive applications of records by the 
20 transïer means to the turntable while upright, 
playing an upright record by means of said tone 
reproducer, returning the tone reproducer ïrom 
the record, inverting the turntable, playing the 
upper side of the inverted record by means oï 
25 said tone reproducer, returning the tone repro- 
ducer from the record, releasing the record ïrom 
the inverted turntable, and turning said turntable 
upright, and control means operated by the tone 
reproducer aïter a first record oï a series has been 
3O played to start operation of said sequence means. 
26. In a record changer, a rotary invertible 
turntable, transïer means ïor successively trans- 
ferring records ïrom a record supply to said turn- 
table, means embodied in the turntable for 
35 tracting records to the turntable with a ïorce 
greater than the weight of a record, means ïor 
inverting the turntable and automatically con- 
trolling the direction oï ifs rotation, means for 
later releasing attraction on the record under 
4O conditions oï turntable inversion, a tone repro- 
ducer mounted ïor movement across the face of 
a record on the turntable whether the latter is 
upright or inverted, a flrst manual-recording 
quence means for controlling successive applica- 
45 tions of records by the transfer means to the 
turntable while upright, playing an upright rec- 
ord by means of said tone reproducer, returning 
the tone reproducer from the record, inverting 
the turntable, playing the upper side oï the 
50 verted record by means of said tone reproducer, 
returning the tone reproducer from the record, 
releasing the record ïrom the inverted turntable, 
and turning said turntable upright, a second 
drop-recording sequence means, manual means 
55 for actuating said second sequence means, said 
second sequence means effecting successive auto- 
matic transfer oï records from said supply fo the 
turntable when the latter is upright, applying the 
tone reproducer to the upper surïace of a record 
60 on the upright turntable, retracting said repro- 
ducer ïrom the record, inverting the turntable, 
releasing the record, and moving the turntable to 
an upright position; and control means operated 
by the tone reproducer aïter a iïrst record has 
65 been played fo start operation of either of said 
sequence means. 
27. In a record changer, a rotary inversible 
turntable, transïer means for successively trans- 
ferring records from a record supply to said turn- 
70 table, means embodied in the turntabïe for 
tracting records to the turntab!e with a force 
greater than the weight of each record, means 
for inverting the turntable and automatically 
controlling the direction of its rotation, means 
75 for releasing attraction on the record when the 
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turntable is inverted, atone reproducer mounted 
for.movement across the face of a record on the 
turntable whether upright or inverted, a first 
manual-recording sequence means for control- 
ling successive applications of records by the 
transfer means to the turntable whfle the latter 
is upright, playing the upright record by means 
of said tone reproducer, returning the tone re- 
producer from the record, inverting the turn- 
table, playing the inverted side of the record by 
means of said tone reproducer, returning the tone 
reproducer from the record, releasing the record 
from the inverted turntable, and turning said 
turntable upright, control means operated by the 
tone reproducer after a record has been p!ayed 
to start operation of said sequence means, 
second drop-recording sequence means, manual 
means .for starting said second sequence means, 
whereby when said control means is operated by 
the tone reproducer a sequence of operation is 
performed cornprising successive automatic 
transfer of records from said supply to the turn- 
table when upright, applying the tone reproducer 
to the upper surface of a record on the upright 
turntable, retracting said reproducer from the 
record, inverting the turntable and attached rec- 
ord, releasing the record, and moving tle turn- 
table to an upright position, and a manual 
peater control for determining a sequence of 
operation consisting in repetition of movement 
of the tone reproducer onto and from the record 
on a given side and under either a manual 
cording or a drop recording setting. 
28. In a record changer, a rotary invertible 
turntable, transfer means for successively trans- 
ferring records from a record supply fo said turn- 
table, means embodied in the turntable for 
tracting records to the turntable with a force 
greater than the weight of each record, means 
for inverting the turntable and automatically 
controlling the direction of i rotation, means 
for releasing attraction on the record when the 
turntable is inverted, a tone reproducer mounted 
for movement across the face of a record on the 
turntable whether upright or inverted, a first 
manual-recording sequence means for control- 
ling successive applications of records by the 
transfer means to the turntable while the latter 
is upright, playing the upright record by means 
of said tone reproducer, returning the tone 
producer from the record, inverting the turn- 
table, playing the inverted side of the record by 
means of said tone reproducer, returning £he 
tone reproducer from the record, releasing the 
record from the inverted turntable, and turning 
said turntable upright, control means operated 
by the tone reproducer after a record has been 
played to start operation of said sequence means, 
a second drop-recording sequence means, man- 
ual means for starting said second sequence 
means, whereby when said control means is op- 
erated by the tone reproducer a sequence of op- 
eration is performed cornprising successive auto- 
matic transfer of records from said supply to the 
turntable when upright, applying the tone repro- 
ducer to the upper surface of a recording on the 
upright turntable, retracting said reproducer 
from the record, inverting the turntable and at- 
tached record, releasing the record, and movflg 
the turntable to an upright position, a manual 
repeater control for determining a sequence of 
operation consisting in repetition of movement 
of the tone reproducer onto and from the record 
on a given side and under either a manual re- 
cording or a drop recording setting, and inter- 
lock means for the manual repeater means adapt- 

ed to prevent operation of said repeater means 
except when a record is beingplayed by the tone 
reproducer. 
29. In a record changer, a rotary iniertible 
5 turntable, transfer meansfor successively trans- 
ferring records from a record supply to said turn- 
table, means embodied in the turntable for at: 
tracting records fo the turntable with a force' 
greater than the weight of each record, means- 
10 for inverting the turntable and automatically 
controlling the direction of its rotation, means 
for releasing attraction on the record after the 
turntable is inierted, a tone reproducer mounted 
for movement across the face of a record on the 
15 turntable whether upright, or inverted, a flrst 
manual-recording sequence means for controlling 
successive applications of records by the trans- 
fer means to the turntable while the latter is up- 
right, playing the upright record by means of said 
20 tone reproducer, returning the tone reproducer 
from the record, inverting the turntable, playing 
the inverted side of the record by means of said 
tone reproducer, returning the tone reproducer 
from the record, releasing the record from the 
25 inverted turntable, and turning said turntable up- 
right, control means operated by the tone repro- 
ducer after a record bas been played to start op- 
eration of said sequence means, a second drop- 
recording sequence means, manual means for 
30 actuating said second sequence means, whereby 
when said control means is operated by the tone 
reproducer a sequence of operation is performed 
comprising successive automatic, transfer of 
records from said supply to the turntable when 
35 upright, applying the tone reproducer to the up- 
per surface of a record on the upright turntable, 
retracting said reproducer from the record, in- 
verting the turntable and attached record, releas- 
ing the record, and moving, the turntable to an 
4o upright position, a manual repeater control for 
determining a sequence of operation consisting 
in repetition of movement of the tone reproducer 
onto the record on a giçen side and under either 
a manual recording or a drop recording setting, 
interlock means for the manual repeater means 
45 adapted to prevent operation of said repeater 
means except when a record is being played by 
the tone reproducer, and manual sequence con- 
trol means adapted to override the action of said 
sequence control means whereby completion of 
5o the playing of all or a part of a given side of a 
record may be eliminated. 
30. In a record changer, a rotary turntable». 
means for depositing records upon said turntable,. 
means embodied in the turntable for attracting 
55 the records to the turntable with a force greater. 
than the weight of a. record, means for inverting 
the turntable and the record thereon, a removable 
record-receiver means below said turntable, 
means operable fo release records from the in- 
60 verted turntable to descend-into said receiver, en- 
ergizing means for setting said turntable into mo- 
tion, cooperative means between said receiverand 
said energizing means operable by the receiver to 
cut off said energizing means if the receiver is 
65 hot prOperly positioned to receive released teck 
ords, and an interlock means cooperating with 
said receivei when the receiver is in receivtng 
position adapted to hold said receiier to receive 
records as long as said energizing.means is caus- 
7o ing functioning of said turntable. 
31. In a player for disc records each having a 
central hole, an invertible turntable, inner and 
outer resilient lip means on the turntableadapted 
fo be engaged by the hub of an applied record 
75 the Inner lip means being adapted to surround 



said hole in the reord, means for applYing a vac- 
uum between said lips and'under a record applied 
thereto, and means for breaking the vacuum and 
releasing the record after the turntable has been 
inverted. 
32. In a record player, a vertically pivoted 
member, atone arm horizontally pivoted on said 
verçically pivoted member, a vacuum-operated 
member carried on said vertically pivoted ruera- 
ber and movable up in response to a vacuum and 
down in response to loss of vacuum, a lost-mo- 
tion coup]ing between said vacuum-operated 
member and the tone arm, the lost motion being 
arranged =to allowliïting of the tone arm by the 
vacuum-operated member during an upper part 
6f the movement of the vacuum-operated mem- 
ber, said lost-motion connection allowing a com- 
plete downward movement of the vacuum-op- 
erated member w!th a partial downward more- 
ment of the tone arm when the latter descends 
to engage a horizontal record, and a second vac- 
uum-operated member carried on said vertically 
pivoted member and movable downwardly in re- 
sponse to vacuum and normally biased upward, 
said second member being positioned to engage 
said lost-motion connection when biased upward 
to hold the tone arm up but disengaging said 
lost-motion connection in response fo vacuum 
whereby the tone' arm may more freely in re- 
sponse to downward movement of said flrst-men- 
tioned vacuum-0perated member. 
33. A record changer comprising a rotary and 
invertible turntable, transfer means for succes- 
sively transferring records from a supply fo said 
turntable when the latter is upright, means em- 
bodied in the turntable for attracting records to 
the turntable with a force greater than the weight 
of a record, atone reproducer movable to and 
across the record for playing and being retract-, 
able therefrom, means for inverting said turn- 
table and releasing records therefrom, a flrst 
sequence means for controlling transfer of rec- 
ords to the turntable and playing them by means 
of the tone reproducer, inverting them, playing 
them on the reverse side by means of the tone 
reproducer and releasing them, clutch means 
adapted to start the operation of said flrst se- 
quence means, a control means responsive to a 
predetermined position of the tone reproducer for 
closing said clutch to start said operation of said 
flrst sequence means, a second sequence means 
operable in conjunction with said first sequence 
means, a clutch for starting operation of said 
Second sequence means, manual means for mak- 
ing effective said second sequence means, said 
control means in response to said tone reproducer 
being adapted whèn said second sequence means 
is effective to close its clutch as we11 as the clutch 
of said first sequence means to bring about a dif- 
ferent sequence consisting in successive transfer 
of records from the supply to said turntable when 
upright, playing the upper sides only of said 
records by means of said tone reproducer and 
retracting the latter from the records, inverting 
the turntable with the record and releasing the 
record theefrom. 
34. In a record changer, a rotary and invertible 
turntable, transfer meaus for moving records 
from a stack and depositing them successively 
upon the turntable, a vacuum circuit, means em- 
bodied in the turntable operative from said cir- 
cuit for attracting deposited records to the turn- 
table with a force greater than their respective 
Weights, atone reproducer operative from said 
circuit to=be movable across a record face te play 

if and retractively movable from the record, 
vacuum means for inverting the turntable te in- 
vert a record, said tone= reproducer being also 
vacuum-oporated to function upon the bottoms 
5 ï of the records when inverted, vacuum-breaking 
means for releasing the record from the turntable 
when the latter is inverted, a flrst set of sequence 
cams controlling a set of valves in the vacuum 
circuit, a flrst cam shaft therefor, a first clutch 
10 for said flrst cam shaft, control meanS respon- 
sive fo movement of said tone reproducer to a 
predetermined position on a record for closing 
said flrst clutch whereby the cam shaft is set into 
operation to cause through said valves and 
1S vacuum circuit the successive steps of application 
of records to tlïe turntable, playing of both of 
their sides by said tone reproducer and releasing 
them when inverted; a second set of cams con- 
trolling a second set of valves in the vacuum cir- 
0 ) cuit, a second cam shaft for oporating them, a 
second clutch for said second cam shaft, a manual 
control valve for rearranging said vacuum circuit 
whereby said second set of cams overrides the 
operation on said circuit of some of the cams in 
25 said first set, the arrangement being such that 
when said vacuum circuit is reset, said control 
means closes both clutehes, whereby records are 
caused through the action of said circuit to be 
successively applied to the turntable, played on 
G  the upper side only by said tone reproducer after 
which the turntable .is inverted and the records 
released without playing their other side. 
35. In a record changer, a rotary invertible 
turntable, transfer means for successively trans- 
35  ferring records from a record supply to said turn- 
table, means embodied in the turntable for at- 
tracting records to the turntable with a force 
greater than the weight of a record, means for 
inverting the turntable and automatically con- 
O trolling the direction of its rotation, means for 
later releasing attraction on the record under 
conditions of turntable inversion, a tone repro- 
ducer mounted for movement across the face of a 
:. record on the turntable whether the latter is 
45 upright or inverted, a sequence means for con- 
trolling successive applications of records by the 
transfer means to the turntable whfle upright, 
playing an upright record by means of said tone 
reproducer, returning the tone reproducer from 
0 the record, inverting the turntable, playing the 
uppor side of the inverted record by means of 
said tone reproducer, returning the tone repro- 
ducer ïrom the record, releasing the record ïrom 
55 the inverted turntable, and turning said turntable 
upright, control means oporated by the tone re- 
producer after a first record of a series bas been 
played to start operation of said sequence means, 
means for instigating shut-off of the record 
0 changer, and means for effecting actual shut-off 
at a rime other than when records are being 
transferred or inverted. 
36. In a record changer, a rotary invertible 
turntable, transfer means for successively trans- 
5 ferring records ïrom a record supply to said turn- 
table, meaus embodied in the turntable for at- 
tracting records to the turntable with a force 
greater than the weight of a record, means for 
inverting the turntable and automatically re- 
0 versing the direction of its rotation, means for 
releasing attraction on the record when the turn- 
table is inverted, a tone reproducer mounted ïor 
movement across the face of a record on the turn- 
table whether upright or inverted, a fLrst 
$ quence means for manual recordings for con- 



2601ï801, 

tolling successive applications of records by the- 
transfer means to the turntabie whfle the latter 
is upright, ptaying the upright record by means 
of said tone reproducer,, returning the tone re- 
producer from the record, in-verting- the turn- 
table, playing the inverted side of the record by 
means of said tone.reproducer, returning the tone 
reproducer from the record, releasin the record 
from the inverted turntable, and turning- said 
turntable upright, control means operated by the 
tone reproducer after a record bas been ptayed 
to start opera.tion of said first  sequence mens« 
a second sequence means for dróp recordings, 
manual means for actuating said second sequence 
means, whereby whensaid control, mans is oper- 
ated by the tone repóducer a. sequence of epera- 
tion is performed comprising successive auto- 
matic transfer of records, from sid supply to the 
turntable when the latter is uprght, apptyn.g the 
tone reproducer te the upper surface, of a record 
on the upright çurntable, retractin said repre- 
ducer from the record, inverthg the turntable 
and attached record, releasing the record, and 
moving the turntabte te an upright position, and 
a manual repeater control means determinhug a 
mere repetitious action er the tone reproducer 
onte and. from the record under either a ma.nual 
recording or a drop recording setting. 
37. In a record changer, a rotary invertibte 
turntable, means for applying records succes- 
sively fo the turntable means embedied in the 
turntable for holding the records thereon«means 
for successively inverting the tuzntab]e with the 
records, means .for reeasing, the records rom the 
inverted turntabie at a later stage, a tene arm 
mounted fo swing in a plane substantiaily parc 
ailël fo and above the plané Of a record, on the 
tuzntabte, pusher meahs or he tone arm mov- 
ablWfrém a retrCted posïïn te a limiting, po- 
sition detrmînd y ttïe edgë Of a record té po- 
sition ttie nedle  of the tome arm ai the otlter 
edge of th-e recor'd groove, meiis for returning 
said pushér means fo retracled pOsitiOn, 
for applyin-g th-e needle fo ttie groOVe' te- ptay the  
record nd ailowthe groove fo feed the tn arm 
across the op' Of the record eïher when the 
turntable is upright or inverted,-a pluralty of 
seIetive maniialiy cerrotld  atterni-vlF " oper 
able SelUee mean ei-ther of whfch s adapted 
for corïrol-tin, sccesiVë appliCatiOns of records  
to the trnabl«e, movemerit of the' to'e arm -té 
play' tte t6p  Of a récord, when the tuntabtë is 
upriht, atid invésio of the turntsble;- one Of 
said sêquence means boing a'dpted thereafter to 
cause applicatièn cf. the one arm te' tlie top  éf. 
the inverted record and thmeafter to cause r- 
lease of the record after if has been played: thë 
other sequence meang, being alternatively oper- 
able to cause release of the record without ap- 
ptication of the tone. arm fo the op of the inc 
verted record,.manuatl;ï controllablë re]ect means 
for initiating operation of the seqence means af 
any desired rime before the tone arm dóeS so 
at the' end of- its playing travet, whereby desired 
pro'tions of playing- action, of the. tone .am, may 
be skipped» and-manuatty controttabte reporter 
means operative ha conne,tion with. either of.said 
sequence means for repeating the ptying of 
eiter side of any record on. the-turntable. 
38. A record change, comprising a flxed sup- 
port, a cradle .mounted or swining movement 
about a horizontal- axis in said- SUlpor, a.. 
turntable carried by the eradte, a- pai, of. stops 
on said support for Ïimiting the swingmg of the 
,radio. te i80 ° letwêen a posïtion wherein the 

turntable is--upright and a position-wherein  the 
turntable is irïverted, a vacuumOp'êrated, recip- 
rocaiè driving means 6perable through a stroke 
for moving the ,radio betweén aid posiior,and 
means for retarding movemen Of tiïe cradlë as 
it approaches either of said .steps comprisin a 
pair of retarder vatves Posiioned fO bé opërated 
by. said driving means neàr éacti. eïd of it strele 
or Checking the vacuum, of said Vacuutfi-oPer- 
ated driving means. 
39. In an automatic record Changer, a fimé0 
a vacuum turntable, for griplhag a recOrdly ud= 
tion, mounted in the frame for pivofl mvè- 
ment about a horizontal àXi bet/ëën án uï)right 
position wherein if faces upard.iïd an invéted 
position wherein if faces doWhwad, 'àid 
table being of such ëutlinë as f érïàge arëdOrd " 
only at ifs ufirooved Cèfltfàl iSoftion f êpoe 
the .playing grooves of  botlï idês of thê rëcod, 
sourcé Of vaCUum, á cotiiectiOfï froïii .äid otïrcè 
to said turntable for ètblihing a-acuiim herë- 
in to grip a record by SuctiOfi afid meïïS in sid 
connection Operable t6 Bfeal ttiê vacùùm.in the 
turntabte ater the iatoE is ïfîvërd, tiïefby te 
release a rëcord and permit it t6 dop frëëty fibre 
the turntable. 
40. in ara aUtomatic ecord Cliàiger 
forth in Claire 39, means fO rêProdïcin thë 
uppermost side of a record on ttïë ttirfitbIê, 
means operablé in .respónse te conclusion Of hè 
reproduction of the uppériiOt sidë òf thé rëcdfd 
for pivoting thé tUiablé ffo oiïë of its iOsi- 
tions to the orner. 
41. In an automatic record Clïiige 
forth in ctaim gg, mean fo repodicig .the iip- 
permost side of a record, on-thé tufiïàblë mèàiïs 
operable in responsë to conCtiisirï Of the 
du, tion of the Uppemost Sïde Of.a réCord on he 
turntable when the latter i fipright for.pivoting 
the turntable te inverted ioeitin to préen tlïê 
other side of the record uppermost,, means for 
subsequently actuating the reproducing means 
reproduce said other side of the record, ad 
means operabie in response fo conclusion of the 
reproduction of said oher side flrs for opera- 
ing. said vacuum-breaking, means to retease he 
record and thon to pivot, the emptF turnabië 
back fo upright position. 
42. In an automatic record, changer as set 
forth in claire 39, a reproducer for plïyir 
uppermost .side of a record on the .urntable, 
record changing meehanism, which .is normallF 
inoperative during the pïayin o a record and 
a control for safd mechaniSm operabie in re- 
sponse to conclusion of the playing: of 'e .upper- 
most side o a record, on the turntable when the 
lattm, is uprig.ht for initiating operation of the 
record .ohanging mechanism through a fïSt 
cycle wherein it pivòts the turntable tò .ïnvërted 
position, to present the orner sidê of he record  
uppermost and thon atuates thè reproduCer 
play said eher side, said Conrol bëin operabië 
in- response te conclusion of the playing of sald 
other side to initiate operatin Of the reCord 
Changing meohanism thrOugh a sêcnd cclê 
w]erein it actuates said vàcuumlréikiï 
to retease the record and.thon pivos he êmpt 
turntabie bac] o upright posiior/, 
43. in an autòmatic record changer as set 
fm4h in claire 39, a reproducer or ptaying, the 
uppermost side of a record on the. turnaMe« 
record changing meclianism which is normay 
inoperative during, the ptaying, o a record, and 
a conrol- for saig mechanism oPerable in- rè- 
sponse to conclusion of he ptaïfig df ïe Up 
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permost side of a record on the turntable when 
the latter is upright for initiating operation 
of the record changing mechanism through a 
first cycle wherein it pivots the turntable to 
Inverted position to present the other side of 
the record uppermost and then actuates the 
reproducer to play said other side, said con- 
trol being operable in response to conclusion 
of the playing of said other side to initiate oi- 
eration of the record changing mechanism 
through a second cycle wherein if actuates said 
vacuum-breaking means to release the record 
and then pivots the empty turntable back to 
right position, and a manually controllable 
lector for selectively setting the record chang- 
ing mechanism to operate through said first and 
second cycles or, alternatively, to operate in re- 
sponse to conclusion of the playing of the up- 
permost side of a record on the turntable when 
the latter is upright through a single cycle 
wherein it pivots the turntable to inverted posi- 
tion, then actuates said vacuum-breaking means 
to release the record, and then pivots the empty 
turntable back to upright position to eliminate 
playing of the other side of the record. 
44. An automatic record changer comprising 
a frame, a turntable mounted in the frame for 
pivotal movement between an upright position 
wherein it faces upward and an inverted posi- 
tion wherein it faces downward, said turntable 
including means for releasably gripping a rec- 
ord, means adjacent the turntable for holding 
a supply of records, a record transfer device 
carried by the frame for successively transfer- 
ring records from the supply fo the turntable, 
record changing mechanism for controlling piv- 
oral movement of the turntable and operation 
of the transfer device and including means oR- 
erable in timed relation to movement of the 
turntable for actuating the transfer device fo 
transfer a record to the turntable after the lat- 
ter is pivoted to upright position, and further 
including means for releasing the grip on the 
record when the. turntable is inverted. 
45. An automatic record changer comprising 
aframe, a vacuum turntable, for gripping the 
central ungrooved portion of a record by suc- 
tion, mounted in the frame for pivotal more- 
ment between an upright position wherein it 
faces upward and an inverted iosition wherein 
it faces downward; means adjacent the turn- 
table for holding a supply of records; a record 
transfer device carried by the frame for suc- 
cessively transferring records from the supply 
to the turntable; a reproducer carried by the 
frame for playing the uppermost side of a rec- 
ord on the turntable; and record changing 
mechanism for controlling the vacuum in the 
turntable, pivotal movement of the turntable, 
operation of the transfer device, and operation 
of the reproducer, said record changing mech- 
anism being operable in response to conclusion 
of the playing of the uppermost side of a record 
.on the turntable when the latter is upright 
through a first cycle wherein it pivots the turn- 
table, to inverted position to present the other 
side of the record uppermost, then actuates the 
reproducer to play said other side, said mech- 
anism subsequently being operable in response 
to conclusion of the playing of said other side 
through a second cycle wherein If breaks the 
vacuum in the turntable to release the record, 
pivots the empty turntable back to upright posi- 
.tion, actuates the transfer device to transfer 
another record from the supply to the upright 

turntable, then actuates the reproducer to play 
the uppermost side of the latter record. 
46. An automatic record changer as set forth 
in claire 45, further including a manuaHy con- 
5 trollable selector for selectively setting the rec- 
ord changing mechanism to operate through 
said first and second cycles, or, alternatively, to 
operate in response to conclusion of the playing 
of the uppermost side of a record on the turn- 
10 table when the latter is upright through a sin- 
gle cycle wherein it pivots the turntable to in- 
verted position, then actuates said vacuum- 
breaking means to release the record, and then 
pivots the empty turntable back to upright posi- 
15 tion. to eliminate playing of the other side of 
the record. 
47. An automatic record changer as set forth 
in claire 46, further including a manually con- 
trollable record rejector for initiating operation 
20 of said record changing mechanism at will dur- 
ing the playing of either side of a record. 
48. An automatic record changer as set forth 
in claire 45, further including means responsive 
to initiation of operation of the record chang- 
25 ing mechanism through either cycle to main- 
tain said mechanism in operation until the cy- 
cle is wholly completed, so that the turntable 
is prevented from stopping in a position inter- 
mediate its upright and inverted positions. 
30 49. An automatic record changer as set forth 
in claim 45, further including means operable to 
stop the operation of the record changer if no 
record is transferred from the supply to the turn- 
table during said second cycle. 
35 50. An automatic record changer comprising 
aframe; a vacuum turntable, for gripping the 
central ungrooved portion of a record by suction, 
mounted in the frame for pivotal movement be- 
tween an upright position wherein it faces up- 
40 ward and an inverted position wherein it faces 
downward; means to one side of the .turntable 
for holding a supply of records tobe played; a 
receiver below the turntable for played records 
and accessible for removal thereof; a record 
45 transfer device carried by the frame for auto- 
matically successively transferring records from 
the supply to the turntable; a reproducer car- 
ried by the frame for automatically playing the 
uppermost side of a record on the turntable, 
50 adapted to play one side of the record when the 
turntable is in upright position and the other 
side when the turntable is in inverted position; 
means for automatically pivoting the turntable 
between upright and inverted positions upon the 
55 conclusion of the playing of the uppermost side 
of a record; means for automatically reversing 
the direction of rotation of the turntable upon 
such pivoting movement to maintain its direc- 
tion of rotation relative to the reproducer the 
.60 saine in either position of the turntable; and 
means for automatically breaking the vacuum in 
the turntable upon the conclusion of the playing 
of the uppermost side of a record on the turn- 
table when in inverted position to release the 
.65 record, whereupon the record drops fiatwise into 
said receiver cushioned by the air between the 
record and receiver to prevent breakage. 
51. In a record changer, a record-turntable 
mounted for movement between an upright posi- 
70 tion wherein it faces upward and an inverted 
position wherein it faces downward with its 
record-engaging face substantially horizontal, 
means embodied in the turntable for releasably 
gripping a record to hold it on the turntable 
75 when the, ]atter is in inverted position, a record 
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receiverlpositioned below the turntable having-a 
substantial!y fiat; horizontalupper - surface op- 
posed to the face of the turntablewhen the 
latter is in inverted position, and-.means-for 
leasing th_e grip on therecord when the turntable 
is inverted to allow the record fo drop fiatwise 
onto said surface, the record being thereby air- 
cushioned in its fall fo p_revent :breakage. 
52. In a record changer, a record turntable 
having an outside diameter less than the outside 
diameter of the smallest record which the record 
changer isto aecommodate, so that the edge of 
any record, placed on the turntable is out.side 
the periphery of the turntable, a. tone-arm 
mounted for swinging movement substantially 
parallel 5o the plane of a record on the turntable 
toward and.way from a retracted position clear 
of. the largest record wh!ch the record-changer 
is to accommodate,and also mountéd for move- 
ment substantially perpendicular to the plane of 
the .record. bet_ween a raised position . with its 
needle clear of he_ record an_.d.a playng position 
with.its need!e_in the record -groove; a ,push.bar 
mounted to swing substantially parallelto the 
plane, of..the record from  a retracted position 
clear of.the largest recordwhich th-e record 
changer is to accommodate toward the turntable, 
said bar being fixed againSt movement perpen- 
dicular to.the plane of a .record on the turntable 
and being.adapted._to engage the.tone arm while 
the.latter is .raised.to pushittoward a_record 
and to.be stopped b.engagement .with the .edge 
of a record of any_ size on_ the turntable within 
the range from_the.smallest to-the largest record 
which _the .record. changer is .to accommodate, 
and therebyto.determine: a. position of the needle 
for entry into the outer.end of the record groove, 
tone arm control means -independent/of the push 
bar_for holding_ the .tone arm_ in .raised position 
while the latter is being pushed toward the record 
by _the push bar. and for .lowering the tone arm 
fo enter the needle in -the.outer end of th-e record 
groove, means._for swinging the pUSh bar toward 
and away from the turntable, means operable in 
response.to.movement of the tone arminto, the 
inner end of the record groove to cause said tone 
arm control means to raise the tone. arm, and 
means for .then swinging the tone arm back fo 
ifs retracted position while raised 
53, In a-record, changer,- a..record turntable, 
smaller _than the: ungrooved: central portion of..a 
record,, pivoted for swinging, movement between 
an upright position, wherein it faces upward, and 
an inverted:position wherein it faces downward, 
means.associated vith the turntable fo holding 
a record thereon, :a. reproducer,, for playing the 
uppermost .side of a record ,on. the turntable, 
powerroperated, meChanism connected to the 
turntable :adapte_d automatically tO swing it.from 
ifs_ upright to. its .invertedposition, and mens 
olerable in response to completon of the playing 
of the uppermost side of  .record on the turn- 
table in ifs upright position for .initiating opera- 
tion of sad power-oPerated mechanism auto- 
matically to invert-.the turntable. 
54. In a record changer, .a record turntable, 
smaller.than the ungrooved central portion of a 
record, pivoted for swi_nging.movemeï]t between 
an up_righfl Position wherein it fces .upward and 
an inverted 130siion wherein it faces downward, 
means.associated wth  the_ turntable for holding 
a .record: thereon, la repro_ducer-for plying the 
uppermost side of. a.record on the turntable 
whe_ther the latter is uprigh t or inverted, power- 
operated means for raising .the reproducer from 

a o recorl : and- m.oving»it ' to  a: retracted position 
clear: of- the,. record» poweroperated means_:for 
automatically .. swinging : the-" turntabte ., from its 
upright"to its'invertedposition ., and means op- 
5 erable-, by.- the reprodùcer.: at  the :completion. of 
tle ptaying ,of the--uppermost. side. of a -record on 
the turntable in is-upright position- for-initiating 
operation . of said power-operated. means auto- 
matically.-and sequentially to' raise, and ret-ract 
10 the reproducer and'then-to  invertthe - turntablé 
fo position the record-.for "playing its other.side. 
55: In'a record -changer/ a record turntable, 
smaller-than-tle,ungrooved central -portion of.a 
record,, pivoted . for,swinging.movement between 
15 an upright'Position herein'.it faces. upward .and 
an.-inverted position.-wherein-.i faces :downward, 
means:associated:with::theturntable for holding 
a record-thereon; a' repròducer-, for.:playing the 
uppermost ' side- of a- record- on - the turntable 
20 whether the latter..is uprlgh:or, inverted;means 
for driving -the-turntable  including a .reversing 
mechaniSm.adapted: to reverse.- tle. direction, of 
rotation -.- of :tle:turntabte,upon swinging: move- 
ment .thereof.:soïas:to :maintain ifs ,direction of 
25 rotation relgtive-to, the reproducer tle saine in 
either, position, of the -turntable;- power-operated 
means-for; raising the.-reproducer fora .a, record 
and moving it. to a retracted, position-clear of 
the record, power-operatd.meanS for-automati- 
30 cally swinging the turntable.from ifs upright 
its inverted -position»"and means operable by: the 
reproducer af the completion  of :the playing of 
the-uppermost side of-.a record on the turntable 
in its .upright.position for initiating .operation oï 
35 said power-operated.means automaticalty and 
sequentially to raiSe- andretract .the reproducer 
and then automatically to invert the-turntablë to 
position the record for-playing.its-other side. 
56: In a record changer a .record turntable, 
40 smaller than-the ungroovedcentral portion of a 
record, pivoted- for swinging'movement, between 
an upright position..wherein.it faces upward and 
an inverted position--wherein, it :faces .downward, 
means associated .with the turntable for holding 
4 a record thereon; a.reproducer fór playing the 
uppermost side ofa-record on the turntable 
whether the latter is uprlght or inverted means 
for driving the turntable including a reversing 
mechanism adapted to reverse-the direction, of 
0 rotation, of' the. turntable ,upon-. swinging move- 
ment thereof so as to.maintainits directïon of 
rotation relative to the.'reproducer the-same in 
either position of-the urntable, power-operated 
means for raising:the-reproducer from a .record 
: and moving.i to a.vetracted lostion clearof the 
record,:, power-operated mens for automatically 
swinging the turnable:from-its upright to »its 
inverted positions, lower«operated raeans .for 
turning..the-reproducerto start-the playing of a 
-60 record; and:means:,operablë by«the:.reproducer 
at the completiomof the.-playing .of  the ,upper- 
mos-side of :a  record on :-the: turntable- in ifs 
uprigh position for initiating operation, of said 
power-operated, means-automatica.lly and se- 
6 quentially-.to raise and retract the reproducer, 
invert the .turntable, and,return the reproducer 
to play the,other sldë of the record-on the:turn- 
table« 
57. An"automatic record.changer, comprising.a 
70 :frame, a turntable :mounted: in-the-.fame fo 
Pivotal movement'between upright  and.inverted 
positions, means .ud,acent said frïme for holding 
a supply-of verticatly stacked records-of different 
diameters inctuding, a verticl- eenteing:.pin 
- ;on whtchhë reCordsarecentëred,'a transfer 'de- 
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4 
vice carried by the frame for transferring the 
uppermost record of the stack to the turntable 
when the latter is upright, atone arm mounted 
for swinging movement on the îrame between a 
retracted position beyond the edge oî the largest 
size o.f record to be played and playing Rosition 
with respect to the uppermost side oî any record 
on the turntable, means or automatically mov- 
ing sa/d tone arm îrom retracted position to a 
starting position îor playing a record oî any 
diameter uRon its transfer îrom the supply to the 
turntable comprising a push bar engageable with 
the tone arm anoE mounted on the îrame îor 
movement from a retracted position beyond the 
edge oî the largest size oî record tobe played to- 
waroE the edge oî a record on the turntable, said 
bar being adapted to push the tone arm îrom 
retracteoE Rosition towaroE the record until the 
bar engages the edge oî the record, whereupon 
the tone arm is Rositioned in staring position 
with respect to the record, and means responsive 
to movement of the push bar toward the turn- 
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table if there is no record on the turntable for 
stopplng the operatlon of the record changer. 
VICTOR 3. KLEIN. 
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